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A  la  Society  de  Medicine  de  Paris,  a  la  Socie- 

EE  MED  1C  ALE  d*  EMULATION,  et  au  LrCEE  des 

Arts  de  Paris , 

JE  ne  voudrois  pas  en  quelque  manier  livrer  k  l’ou- 
bli  et  a  l’inutilite  entier  ce  petit  ecrit  que  j’avois 
mis  en  Latin  aim  qu’il  me  fervit  de  Diftertatien  inau- 
gurale,  mais  que  j,e  ne  tis  pas  imprimer  a  Leyde,  faut 
de  temps  ;  ainli,  je  vous  le  prefente3  dans  une  languc 
moderne,  qui  n’eft  pas  inconnue  a  plufieurs  de  vous. 
II  me  fournira  en  meme  terns  le  moyens  de  vous 
tranfmettre  quelqiles  obfervations  qui  ont  raport  au 
fentiment  plutot  qu’a  la  phyfiologie. 

Qu’il  eft  agreable  !  qu’il  eft  confolant  !  de  voir 
que  la  veritable  fcience  ne  connoit  point  d’en- 

“  nemis.” - Ma  reception  comme  membre  de 

vos  Societes  dans  un  temps  ou  le  Gouvernment  du 
pais  on  vous  tenez  vos  aftemblees,  et  celui  du  pais 
qui  m’a  vu  naltre  cherchoient  a  fe  detruire  mutuelle- 
ment,  en  eft  une  preuve  trop  grande  et  trop  gene- 
ieufe,  pour  la  pafter  fous  filence. 

Helas  qu’il  eft  trifte  de  voir  les  difputes  politiques 
renvoyees  a  un  tribunal  que  la  philofophie  difavoue, 
et  que  le  droit  ne  fe  decide  que  par  la  force  !  Quand 
ceflera ’t  on  enfin  de  repandre  le  fang  humain,  et  de 
terminer  leur  differents  autrement  que  la  bete  feroce  ! 

je  vous  prefente  ce  coup  d’eftai  avec  cet  efpoir  qu’il 
renferme  quelques  idees  neuves  ;  il  fe  peut  pourtant 
que  cet  efpoir  n’eft  fondc  que  fur  mon  ignorance 
des  ouvrages  qui  ont  traite  de  ce  fujet. 

Quoiqu’il  en  foit  de  fon  merite  j’elpere  que  vous 
voudrez  le  recevoir  au  moins  comme  un  foible  te- 
moignage  de  ma  reconnoifance. 

J.  W. 

A  Rotterdam,  14  Thermidor ,  an  7. 


a 


TO  THE 


ROYAL  MEDICAL  SOCIETY 


OF  EDINBURGH. 


ERE  I  to  omit  here  the  acknowledgment  of 


your  favour  in  voting  the  reading  of  this  pa 


per  in  your  meeting,  and  appointing  an  extraordinary 
meeting  for  its  further  difcuftion,  the  omiffion  might 
give  an  appearance  of  apathy  on  my  part,  which  does 
not  belong  to  me.  I  felt  extremely  fenfible  of  your 
generous  kindnefs  to  me  at  the  time ;  and,  if  the  re¬ 
membrance  of  it  be  like  to  carry  to  my  heart  a  foft, 
infinuating,  flattering,  gratification,  I  know,  at  the 
fame  time,  that  there  are  better  feelings  to  be  excit¬ 
ed  by  it  than  thofe  narrow  ones  founded  only  on  felf- 
love.  If  I  look  at  your  conduct  aright,  I  may  tafte 
the  pleafures  and  derive  the  profit  which  arife  from 
the  contemplation  of  the  a<fts  of  liberal  minds. 

The  firft  ideas,  on  the  fubjedt  of  this  paper,  arofe, 
during  a  converlation  in  Holland  on  commercial  af¬ 
fairs,  in  which,  not  feeling  interefied,  I  was  led  into  a 
train  of  thinking  on  the  motion  of  the  heart  and  ar¬ 
teries,  then  moderately  quickened  by  temperate 
draughts  of  wine. 

It  was  written  under  circumftances  which  forbade 
my  informing  myfelf  of  moft  of  what  had  been  alrea¬ 
dy  written  on  the  fubjecl;  and  I  was  fo  ignorant,  as  to 
imagine  that  the  idea  which  occurred  to  me  on  the 
moft  obvious  ufe  of  alternating  cavities  at  the  heart 
was  quite  new. 


Of  the  few  books  within  my  reach,  at  the  time* 
Chefelden’s  Anatomy  was  ufefui  to  me  on  my  com¬ 
mencement  ;  and  before  I  had  completed  it,  I  had  an 
opportunity  of  confulting  Blumenbach’s  Phyfiology. 
I  alfo  derived  fome  information  from  the  Ontlecd- 
kunde  van  Plenk  door  Gefcher,  from  Gregory's  Con- 
fpe&us,  and  from  a  few  odd  numbers  of  the  Monthly 
Review,  of  which  I  do  not  now  remember  the  dates. 

If  I  have  not  availed  myfelf  of  the  criticifms  made 
in  your  fociety,  to  the  improvement  of  this  paper,  it 
is  becaufe  I  wifhed  to  give  it  in  its  original  form,  in 
order  to  afford  to  my  particular  friends  the  fatisfaftion 
of  feeing,  a  little,  what  were  my  labours  before  gradua¬ 
ting,  and  to  fecure  from  others  the  indulgence  always 
due  to  an  Inaugural  Effay.  ( 

j.  w. 

Edinburgh,  21.  xii.  1799, 


(  ) 


The  object  in  printing  this  Eflay  in  different  fized 
letters,  was  to  make  the  parts  of  inferior  importance,  or 
of  tedious  detail,  retire  as  it  were  from  the  eye  under  a 
fmall  character,  that  the  reader  might  the  more  eafily 
conned  the  leading  ideas,  which  are  attempted  to  be  ex¬ 
hibited,  under  a  larger  letter. 


There  is  an  obfeurity  in  the  laid  paragraph  of  page  22, 
I  fufped  the  accuracy  of  that  reafoning,  whereby  I  form¬ 
ed  the  conclulions  therein  contained,  and  propofe  the  fob 
lowing  change.  • 

For  the  tendency  of  the  blood,  &c.  read \ 

The  refinance  made  to  the  blood’s  palling  through 
the  foramen  ovale  continually  increafing  from  the  firft 
unfolding  of  the  lungs,  is  effedive  from  the  moment 
of  the  doling  of  the  duclus  arteriofus.  At  this  time 
the  force  of  the  right  ventricle,  employed  previoufly 
to  birth,  upon  the  placental  and  greater  fyftems,  as 
well  as  upon  the  pulmonary  one,  being  wholly  fpent 
upon  the  laid,  is  competent  to  charge  fully  the  left 
iinus — the  foramen  ovale  is  foon  completely  flopt,  and 
the  circulation,  fuited  to  the  being  of  a  breathing  ani¬ 
mal,  is  fully  efdablilhed. 


I.  ON  THE  MOTIONS  OF  THE  HEART 


UNDISTURBED. 


In 


. ln  what  way  can  we  account  for  the  tranquillity  of  the 
thorax,  while  the  heart  is  in  health  and  undifturbed,  al¬ 
though  the  motions  of  this  organ  are  vigorous  and  un¬ 
ceasing  Within  it  ? 

i.  a.  While  every  mufcle,  which  is  exercifed  only  in  obedi¬ 
ence  to  the  will,  prefently  flags  and  tires,  how  wonderful,  how 
aftonilhing,  are  the  energies  of  the  heart,  which,  whether  we 
fleep  or  are  awake,  and  even  when  by  apoplexy  the  animal 
powers  are  fufpetlded,  unremittingly  labours,  or  rather  adts, 
and  never  becomes  fenflble  o£  fatigue  through  all  the  chan¬ 
ges  of  life  ! 

b.  For,  however  harrafling  may  be  the  anxiety  produced 
by  its  obftrudlions,  or  morbid  actions,  it  perhaps  is  not,  it- 
felf,  the  feat  of  the  fenfation,  at  lead  the  mufcular  part  of  it, 
which  is  not  furnifhed  with  diftindl  nerve,  but  only  with  me¬ 
dullary  pulp,  a  diffufion,  however  fubtile,  of  nervous  fub- 
(lance  being  perhaps  always  neceflary  to  irritability  through¬ 
out  the  whole  oforganifed  creation.-— But  I  am  wandering  from 
the  queftion. 

How  comes  it,  that  while  Rich  vigorous  addon  is  carried 
on  by  this  ever  moving  mufcle,  a  correfponding  appear¬ 
ance  of  motion  or  agitation  is  not  produced  on  the  tho¬ 
rax  ? 


2.  a .  At  the  moment  of  my  writing  this,  I  touch  family  a 
branch  of  the  temporal  artery,  and  feel  diflindtly  what  is  go¬ 
ing  on  :  I  throw  one  leg  over  the  knee  of  the  other  as  I  fit, 
and  diftindlly  fee  the  effedfs  of  the  action  of  the  heart  and 
arteries,  in  the  vibrations  of  my  pendent  foot  over  the  floor  ; 

b.  While  I  find  it  impoflible  whether  fitting,  (landing  up, 
or  lying  down  •,  wherever  I  apply  my  hand,  and  with  what¬ 
ever  degree  of  preflure,  to  feel  the  lead  fenfation  of  the  mo* 
lion  of  the  heart. 
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3*  a.  a.  Till  running  feveral  times  up  and  down  flairs,  the 
pulfe  rifes  to  148  ftrokes  in  a  minute,  and  I  diftiucfly  fed,  and 
imagine  I  alfo  fee  on  the  thorax,  the  effedl  of  the  tumult 
raifcd  within, 

b.  a.  Exelufivcly  of  that  of  the  anhelation  under  which  I  labour  from 
the  experiment. 

a.  b.  The  velocity  of  the  pulfe,  it  may  well  be  conceived,  was  but  of 
momentary  duration  ;  while  ihe  exercife  which  produced  it  was  fuffici- 
ently  violent  to  give  me  a  head-ach  during  the  whole  day. 

b.  b.  The  caufe  of  the  anhelation  is  not  the  bufinefs  of  this  paper  ;  yet 
it  may  be  briefly  obferved,  that  the  neceffity  of  quickened  refpiration 
may  appear  obvious,  from  the  confideration,  that  whatever  changes  the 
blood  have  to  undergo  from  the  infpired  air,  if  by  any  means  it  be  made 
to  pafs  quicker  through  the  lungs,  the  air  mult  be  afforded  proportionally 
quicker,  the  blood  being  it»  the  fame  ftate  as  when  it’s  motions  were 
flower ; 

b.  c.  And  as  on  fuch  occafions  the  motions  of  the  heart  and  arteries 
muff  become  quicker  or  ftronger,  hereby  producing  diftenfion  of  veffels 
and  incrcafed  adlion  in  different  parts,  or  acceleration  of  the  natural  func¬ 
tions, 

b.  d.  Cauflng  fenfible  heat,  and  expanfion  of  the  .circulating  fluid  at 
the  fame  time, 

b •  e.  It  feems  not  difficult  to  conceive,  that  this  mu  ft  need  the  reno¬ 
vating  effects  from  refpiration  proportionally  fooner,  as  the  actions  in  the 
general  fyftejn  have  been  accelerated. 


NeceJJity  for  an  even  number  of  alternating  ca¬ 
vities . 

It  hath  been  an  axiom  with  Phyficians,  that  nature  ab¬ 
hors  a  vacuum. 

That  law  in  creation  which  gave  rife  to  the  axiom 
might  as  well  be  defined,  A  difpofition  in  matter  to  unite 
itfelf  clofely,  leaving  the  immenfity  of  furrounding  fpace 
to  become  void,  the  vacuum  being  only  guarded  againft 
by  motion  being  inftituted,  as  far  as  we  can  obferve, 
throughout  the  whole  univerfe. 

4.  That  law  renders  an  alternation  of  motion  in  cavities 
necefiary  at  the  heart,  which  is  the  organ  that  gives  the  im¬ 
petus  which  principally  effects  the  circulation  of  the  blood. 

4  a .  The  motions  of  the  ventricles  of  the  heart 
being  fynchronous,  if  this  vital  organ  (I  mean  here 
the  heart  as  compofed  of  two  ventricles)  were 
without  appended  contra&ing  cavities,  on  the  ven¬ 
tricles  contracting  and  thus  fuddenly  diminifhing  j 
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its  volume,  the  parts  furrounding  it  would  have  as 
fuddenly  to  clofe  over  it,  to  prevent  a  vacuum, 
and  then  to  retire  in  yielding  to  its  enlargement. 

Each  ventricle  of  the  heart  having  at  its  entrance  an  auricle,  which 
with  the  adjoining  finus  forms  one  continued  cavity— -this  whole  auricu¬ 
lar  appendage  of  the  ventricle  or  linuous  termination  of  the  veins  has  been 
termed  the  atrium.  It  has  alfo  been  diftinguilhed  by  the  general  term 
finus,  which  latter  name  is  here  adopted. 

b.  The  linufes  enlarging  during  the  fyflole  of  the 
ventricles,  and  contracting  during  their  diadole, 
the  hurtful  agitation  is  prevented  which  would 
have  arifen  from  a  heart  conftruded  with  ventricles 
only : 

Moreover,  the  heart  being  furrounded  by  the  lungs,  whofe 
fubftance,  or  rather  ft  rupture,  is  the  molt  yielding  of  any  folid 
in  the  body,  cannot,  when  its  a&ions  become  inordinate,  pro¬ 
duce  fo  hurtful  an  agitation  in  the  region  which  it  occupies  as 
it  would  have  done  had  it  been  placed  in  any  other  part  of 
the  body. 

5.  a.  Amphibia  and  fifhes,  different  from  mammalia  and  birds,  are  faid 
to  have  only  one  ventricle  and  one  auricle  for  the  circulation  of  their 
comparatively  cold  blood ; 

b.  But  the  heart  of  fome  of  the  amphibia  feems  to  be  fo  conftrudted  as 
to  a£t  as  a  fingle  heart,  when  the  animal  is  under  water,  though  in  the 
air  it  may  be  capab.e  of  effecting  the  long  circulation. 

“  In  a  water  tortoife,  (fays  C’nefelden  in  his  Anatomy  of  the  human  bo- 
“  dodv,  book  iv.  near  the  end  of  chap,  iii.)  which  I  had  an  opportunity 
“  of  examining  with  that  moil  dexterous  and  indefatigable  anatomift  Dr 
“  Douglafs,  I  found  the  two  ventricles  of  the  heart  but  half  divided  by  a 
“  feptura,  and  in  the  beginning  of  the  pulmonary  artery,  feveral  ftrong 
“  mufcular  rings,  a  little  diftant  from  each  other,  each  of  which,  by 
“  contracting,  would  be  capable  of  refilling  a  part  of  that  blood,  which 
“  otherwife  would  have  been  thrown  into  the  lungs,  when  they  were  un- 
“  der  water;  and  this  blood  fo  obftrudted  limit  neceffarily  be  thrown 
“  into  the  aorta,  the  two  ventricles  being  in  a  manner  one  common  ca- 
“  vity ;  and  when  they  are  out  of  the  water,  this  communication  of 
“  ventricles  will  fuffer  but  little  confulion  of  the  blood  which  flows  into 
“  the  ventricles,  becaufe  each  ventricle  receiving  and  difeharging  the 
“  fame  quantity  ot  blood,  at  the  fame  time,  they  will  balance  each  other, 
“  and  thereby  fuch  a  mixture  will  be  very  much  prevented.” 

c.  Infers  and  worms,  which  have  not  blood,  but  only 
a  ferous  fluid  circulating  through  their  bodies,  having  on¬ 
ly  one  ventricle,  and  no  auricle  or  finus,  may  feem  to 
contradict  the  notion  of  the  neceflity  of  alternating  cavi¬ 
ties  at  the  heart. 

But  it  is  eafy  to  conceive  that  this  enlargement  of  feri- 
ferous  canal,  by  an  undulating  fucccflion  of  enlargement 
and  contraction,  or  by  its  periftaltic  motion,  rnav  h<»  rnnv 
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petent  to  effect  the  languid  circulation  neceffary  to  their 
dull  life  :  in  which  cafe,  as  we  do  not  fee  one  diftind  con¬ 
tractile  fack  aCting  iimultaneoufly  throughout  its  whole 
length j  fo,  neither  does  it  appear  neceffary,  that  there 
fhould  be  a  fecond  contracting  cavity  to  conftitute  even- 
nefs  of  number  between  vein  and  artery,  as  in  warm  blood¬ 
ed  animals,  where  the  circulation  is  rapid,  and  the  con¬ 
tractions  of  cavity  llrong  and  diflind. 

6.  a.  Would  the  agitation,  which  the  ventricles  may 
tend  to  produce,  be  ftill  more  effectually  prevented,  if 
there  were  another  pair  of  contraCtile  facks  between  the 
veins  and  the  ventricles  ?  Perfectly  the  reverfe,  I  believe. 
A  fecond  pair  would  produce  the  agitation  which  one 
pair  (the  finufes)  prevents,  and  would  require  a  third 
pair  to  reftore  the  equilibrium  or  tranquillity. 

h.  Thus  then  it  appears  to  me,  that  the  whole 
number  of  contracting  facks  of  the  heart  (ven¬ 
tricles  and  their  appended  cavities  included  here  in 
the  term  heart)  between  vein  and  artery,  as  be¬ 
tween  the  caves  and  pulmonary  artery,  and  as  be¬ 
tween  pulmonary  veins  and  aorta ; 

c.  Or,  at  lead,  between  caves  and  aorta ,  mult 
be  even,  in  order  that  the  motions  may  be  per¬ 
formed  without  too  much  agitation. 

d.  It  is  almoft  unneceffarv  to  obferve,  that  the  cavities  here  mentioned, 
fuppofitious  or  real,  are  ccnfidered  as  each  tranfmitting  the  whole  stream 
of  blood.  Analogous  cavities  on  the  venous  trunks  would  require  to  be 
as  numerous  as  the  trunks.  Thus,  on  the  four  pulmonary  venous  trunks, 
four  finufes,  one  on  each,  would  only  be  equivalent  te  the  finus  at  the  left 
ventricle,  the  one  capacious  cavity  at  their  termination.  As  fuch  equiva¬ 
lent  cavities  cannot  be  termed  one  cavity,  they  may  be  called,  collec¬ 
tively,  one  fet  of  cavities.  Their  motions  are  all  i'ynchronous,  and  are  all 
combined  to  produce  one  efFedt. 

7.  a.  If  on  the  one  hand  the  large  veins  near  the  heart 
poffefs  mufcular  powers  (as  their  ifrudure  feems  to  indi¬ 
cate)  and  perform  a  sort  of  contractions  (as  the  more  than 
natural  venous  pulfe,  obfervable  in  the  upper  cava ,  if  at  a- 
ny  time  the  blood  be  impeded  in  its  paffage  into  the  lungs, 
feems  to  prove)  while  the  finufes  are  dilating,  and  thus 
feem  to  difprove  the  neceffity  of  an  even  number  of  con- 
trading  facks  between  vein  and  artery,— on  the  other,  the 
contractions  of  the  large  arteries,  alternating  with  sucb 
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venous  contractions,  may  be  confidered  as  fupplyi'ng  the 
place  of  the  third  pair  already  mentioned.  (6.  a .) 

h.  Thus  then  while  there  is  an  even  number  of 
diftinct  contractile  sacks  (finus  and  ventricle)  be¬ 
tween  the  largest  veins  and  arteries,  thefe  themselves 
near  the  heart  participating  of  the  nature,  or  exer- 
citing  in  a  certain  degree,  the  functions  of  the  con¬ 
tractile  faeks  may  be  confidered  as  keeping  up 
the  necessary  evenness  in  number  of  alternately  con¬ 
tracting  cavities,  or  sets  of  cavities, (6  c.d.)  between 
the  more  multiplied  and  extended  branches  of  the 
venous  and  arterial  iy stems  :  (io,  b.  c.  cl.  )  and 
3.  a.  While  by  yielding  to  dilation,  and  having  confe- 
quentiy  fucceeding  contractions,  they  diffufe  through¬ 
out  the  fyftem,  the  effeCts  of.  the  grand  impetus  at 
the  heart,  (the  arteries  progrefllvely  and  with  conftderable 
force,  the  veins  retrogrefliveiy,  with  final!  and  fcarcely  fen- 
fible  effeCt,  and  only  to  a  fmall  diftance.  ( 7  a.) 

b.  Do  not  the  faint  contractions  of  large  veins,  with  the 
nearly  fynchronous  ones  of  the  ventricles,  while  all  is  tran¬ 
quil,  make  a  whole  effeCt  of  contraction  nearly  equal  to 
that  of  the  finufes  (which  is  much  feebler  than  that  of  the 
ventricles)  together  with  that  of  the  large  arteries  (which 
mult  be  much  ftronger  than  what  takes  place  on  the  ve¬ 
nous  fide  of  the  ftrmfes)  and  thus  more  effectually  prevent 
agitation.  (10.  b.  c.  d  j 


Effedl  of  alternating  cavities  on  arteries  and  veins. 

9.  a.  Whatever  advantage  is  produced  by  the 
mechanifm  of  alternating  cavities,  about  the  regi¬ 
on  of  the  heart,  must  also  be  felt  more  or  less,  near¬ 
ly  throughout  the  whole  fyftem  ;  for,  the  infant 
when  the  large  arteries  fwell  is  alfo  the  time  when 
the  finufes  by  enlarging  begin  to  diminifh  the  vo¬ 
lume  of  the  large  venous  trunks,  (7.  ad)  and  thus 
make  room  for  the  fwell  of  the  arteries.  (10.  <c.) 

h -  The  arteries  alfo  in  their  fwell  as  propelled 
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to  the  remote  branches,  feem  by  lateral  prelfure, 
on  their  accompanying  veins,  even  in  parts  remote 
from  the  heart,  to  forward  or  accelerate  their  con¬ 
tained  fluid,  in  its  progrefs  to  this  organ. 

c.  I  am  fenfible  that  the  flow  of  the  arterial  wave  is 
exactly  in  a  contrary  direflion  to  the  venous  current  *,  but 
the  vis  a  tergo,  and  oppofing  valves,  forbidding  a  retrograde 
courfe  of  this,  it  muft  be  forwarded  to  the  heart  where  a- 
lonc  the  veins  are  difeharged.  Befides,  when  lateral  pref- 
fure  is  made  by  the  pulfation  of  an  artery  on  its  accompa¬ 
nying  veins,  its  contra&ion  immediately  following  its  un- 
dulatory  fwell,  gives  fpace  for  the  venous  current. 

d.  If  there  were  not  an  alternation  in  the  motions  of  the  ca¬ 
vities  at  the  heart  in  efFe&ing  the  circulation  of  the  blood  j 
if  the  number  of  the  cavities  were  not  even,  the  agitation  moll 
ifrongly  marked  on  the  thorax,  would  be  felt  and  cyen  feen 
throughout  the  whole  body.  (4.  5.  6.  7.  8.) 

e.  (4.  5.  6.)  The  cheft,  which  now  fweils  and  contrafts  in 
a  manner  evident  to  the  view  during  the  moll  eafy  refpiration, 
would  then,inflead  of  exhibiting  thole  free  and  gentle  motions, 
which  tiiftil  comfort  to  the  fympathetic  obferver,  fo  filently 
indeed  that  he  fcarcely  marks  it,  but  which  he  finds  to  have 
been  prefent,  when  uneafy  fenfations  are  awaked  in  him  •,  as 
by  the  prefence  of  a  perfon  labouring  under  difficult  refpira- 
tion,  or  when  contemplating  on  a  dead  body,  and  forgetting 
for  a  moment  that  it  is  inanimate,  he  is  ailonilhed  that  it  does 
not  refpire,  and  feels  a  tranfient  and  evanefeent  horror,  as  if  his 
own  lungs  were  about  to  flop-— the  cheft  would  be  ffiaken  in  all 
its  movements,  the  breafl  would  quiver  under  infpiration,  and 
the  breath  only  efcape  in  jerks. 

f.  (4.  5.  6°  7.  8.)  Every  fyflole  of  the  heart  would  pro¬ 
duce  a  turgidity  in  every  member,  and  every  diallole  a  dimi¬ 
nution  of  volume.  The  exillence  of  delicately  fenfible  organs 
as  of  the  eye  and  ear,  is  incompatible  with  fuch  a  flruflure  } 
a  firmer  compages  of  velfels  than  that  of  the  human  body  could 
not  long  fuflain  it. 

h ,  In  conlideiing  the  compound  motions  of  the  heart  and  iis  appenda¬ 
ges,  is  there  not  a  fitnel’s  in  aflociating  the  alternations  of  fade  with  fack 
and  of  tube  with  tube,  rather  than  thefe  of  lack  with  tube  or  of  tube  with 
fack  ?  for  although  the  more  fudden  dilatation  of  arterial  trunks  may  feem, 
better  than  that  of  the  finufes,  tocorrefpond  with  the  fyftole  of  the  Ten 
tricles  in  point  of  time,  the  cafe  mull  be  otherwife  in  point  of  fpace  :  for 
the  immediate  effects  of  the  motions  of  the  finuses  and  ventricles  mult  be 
local,  while  thofe  of  the  arteries  mult  be  comparatively  extended  and  dif- 
fafed,  promoting  in  their  great  trunks  the  alternations  of  the  correfporuling 
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venous  trunks,  and  aiding1,  as  already  obferved,  the  venous  currents 
throughout  their  whole  lengths. 


Advantage  of  the  prefence  of  Jinuses* 

ie:  a.  But  if  the  motions  of  the  ventricles  had  been  al¬ 
ternate  inftead  of  fynchronous,  might  not  finufes  have  been 
difpenfed  with,  and  would  not  the  ftruCture  have  been 
more  fimple,  a  quality  of  all  the  moft  excellent  (in  every 
organization  where  nothing  is  fuperfluous) — in  every  ma¬ 
chine  ? 

b.  As  the  contractions  and  dilatations  of  the  finufes  arc 
not  quite  equal  to  thofe  of  the  ventricles  (thefe  being  fur- 
nifhed  with  valves,  which  in  preventing  the  retrogrefiion 
of  the  blood,  during  the  contraction  of  the  ventricles, 
may  be  faid  to  prevent  alfo  its  ingrefs  from  the  finuses  at  the 
fame  time  *,  while  the  finufes,  even  during  contraction,  as 
well  as  at  the  time  of  dilatation,  remain  open  at  their 
mouths  for  the  admifiion  of  blood  from  the  veins)  fo  an 
advantage  arifes  from  the  real  ftruCture  of  the  heart  which 
it  could  not  have  polfeifed  from  the  more  fimple  forma¬ 
tion  now  propofed. 

c.  The  larger  arteries  fwell  while  the  ventricles  con- 
trad,  fooner  than  the  large  veins  contraCt,  notwithftand- 
ing  the  continual  opennefs  of  the  finufes,  and  more  fully 
alfo  becaufe  of  this  difpofition  in  the  finufes. 

d.  It  is  therefore  convenient  that  the  finufes  do  not  be¬ 
come  fo  much  augmented  in  bulk  as  the  ventricles  are  di- 
minifhed  by  their  contractions,  in  order  that  the  equilibri¬ 
um  may  be  kept  up  between  the  fimultaneous  dilatations 
and  contractions  of  different  cavities.  (8.  b.) 

e.  It  may  be  obferved  that  the  correfponding  contrac¬ 
tions  and  dilatations  of  the  different  cavities  arc  not  per¬ 
fectly  fynchronous  or  of  the  fame  duration  ;  for  the  contrac¬ 
tions  of  the  ventricles  and  dilatations  of  the  large  arteries 
arc  earlier  and  quicker  alfo  (13  c)  than  the  corrrfponding 
dilatations  of  the  finufes  and  contractions  of  the  large 
veins : 

f  But,  from  the  circumftance  of  the  ventricles  and  large 
arteries  alternating  in  their  motions,  as  do  the  large  veins 
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;ind  finufes  ;  or,  from  the  affociation  of  venous  trunks 
with  ventricles,  and  of  the  finufes  with  large  arteries  in 
their  motions,  the  whole  effect  of  contraction,  in  point  of 
time  2S  well  as  of  fpace,  in  the  contracting  veffels  during 
their  fyftole  feems  balanced  with  that  of  the  diaftoie  of 
thofe  which  are  dilated  at  the  fame  time.  (8.  b.  10.  b.  c.  d.) 

In  other  words,  is  not  the  greater  fuddennefs  of  contraction 
of  the  ventricles,  than  of  dilatation  of  the  Iinufes,  ballanced 
or  compenfated  by  the  more  fudden  dilatation  of  arteries  than 
of  contraction  of  venous  trunks  ? 

g.  And,  equality  of  effcCr,  in  point  of  time  as  well  as  of 
fpace,  or  of  motion  as  well  as  of  quantity,  mull  be  necef- 
fary  to  prevent  hurtful  agitation. 

h.  Befides,  the  fpeedy  contraction  of  ventricles  when 
the  arteries,  as  it  were,  fwallow  their  contents,  clears  the 
way,  if  I  may  fo  exprefs  it,  for  the  current  from  the  in¬ 
ert  veins  and  even  comparatively  feeble  finufes  ;  and  the 
fpeedy  dilatation  of  arteries  affords  lateral  preffure  on  the 
veins  to  quicken  the  faid  current  through  them.  (13.  a.  9. 

*•) 

i  Th.~re  may  be  other  advantages  alfo  from  the  prcfcnce  of  finufes,  of 
which  farther  on. 


Necefiity  for  the  prefence  of  finufes. 

11.  If  the  heart  had  been  formed  without  imus- 
cs  and  the  motions  of  the  ventricles  had  been  al¬ 
ternate  inftead  of  fynchronous,  the  advantage  al¬ 
ready  mentioned  arifing  from  the  iimultaneous  fil¬ 
ling  and  emptying  of  different  cavities  of  the  heart 
(4.  6.)  and  from  the  levelling  of  arteries  fimulta- 
neouily  with  the  yielding  of  veins  would  have 
followed  very  effectually.  (9.  h.) 

12.61.  But  the  blood  muff  have  accumulated 
inordinately,  by  its  fudden  and  total  interruption 
at  the  entrance  of  each  cavity,  abfolutely  doled 
up  by  valves  during  each  contraction,  and  a  pul-- 
fation  been  felt  in  the  large  veins  retrograding 
with  violence. 


\ 
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b.  This  could  not  long  have  continued 
The  laft  portion  of  vein  near  the  heart  mud  have 
dilated,  and  acquired  the  contradlile  power,  and 
performed  the  functions  of  the  linufes,  receiving 
cwhile  they  difcharge *  (10.  Z>.) 

c.  By  this  difpofition  in  the  linufes  the  necellity  of 
larger  cavities  is  fuperceded  ; 

d.  And  by  this  alio  the  Ihock  from  the  impetus  of  the 
heart  feems  to  be  guarded  againft  in  the  venous  fyftem, 
which  otherwife  might  have  pulfated  ftrongly,  even  to 
feme  of  the  fmaller  branches,  though  in  a  retrograde  di¬ 
rection. 

19  . a ,  The  fpeedy  contraction  too  of  the  ventricles  (the  fyftole 
employing  about  one- third  of  the  time  of  the  pulfe  of  the 
whole  heart,  which  might  feem  to  agree  with  the  obferva- 
tion,  that  the  interval  of  the  contraction  of  mufcular  fibres, 
after  a  relaxation,  and  before  a  new  one  takes  place,  is  great¬ 
er  in  ftrong  than  in  weak  fubjeCis  3  but,  that  the  contraction 
is  performed  with  greater  velocity  3  for  the  ventricles  are 
certainly  ftronger  fubjeCts  than  the  linufes  3  but  then  the  ve¬ 
nous  trunks  aCt  fynchronoufly  with  the  ventricles  3  while  the 
arteries  fynchronife  with  the  linufes.) 

The  fpeedy  contraction  of  the  ventricles  feems  to  contri¬ 
bute  to  prevent  retrograde  pulfation  in  the  veins,  by  cauling 
a  Ihorter  interruption  of  the  current  of  the  venous  ftream. 

b.  More  particularly,  if  blood  pafles  during  diaftole  into 
the  pulmonary  artery,  (23.  r.) 

c.  While  on  the  left  lide  (2f.  1.)  of  the  heart,  where 
this  does  not  happen,  the  largexiefs  of  the  linus,  and  the 
influx  of  the  blood  into  it  in  four  llreams,  feem  adapted 
to  prevent,  at  the  fame  time,  the  reaCtion  of  the  blood, 
from  ftrong  contractions  of  the  left  ventricle. 

d.  The  pulmonary  veins  are  of  ids  capacity  than  th®fe  of  the  greater 
fystem, 

With  this  view,  perhaps,  that  the  blood  may  not  tarry,  whether  oxy¬ 
genated,  ealorified,  or  both,  to  get  carbonated  and  hydrogenated  in  any 
degree,  before  its  entering  the  left  ventricle  to  be  distiibuted  through  the 
body  ; 

e.  And  alfo  that  the  lungs  may  not  be  charged  with  a  weight,  which 
might  impede  the  vital  functions. 
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Defence  of  remote  parts,  and  of  the  fubjlancc  of 

the  heart. 

13.  a.  The  flrong  contractions  of  the  ventricles  drives 
blood  into  the  arterial  fyflem.  By  expan  lion  of  the  ar¬ 
teries,  as  well  as  by  the  pfogreflive  enlargement  of  their 
capacities  collectively  taken,  the  force  of  the  impetus  is  di- 
minifhed  in  remote  parts,  and  the  exhalants  and  fecrct- 
ing  veffels  perform  their  functions  uninterruptedly. 

b.  Do  the  arteries  take  twice  the  time  of  the  ventricles 
to  perform  their  fyliole,  and  is  the  current  hereby  render¬ 
ed  continual  in  remote  parts,  as  in  the  exhalants  and  fe- 
creting  veffels,  and  without  fenfible  pulfation  as  in  the 
veins. 

c.  Synchronous  with  the  contraction  of  the  arteries  is 
that  of  the  cardiac  finufes,  which,  while  they  are  continu¬ 
ally  open  on  the  venous  fide,  whereby  regurgitation  into 
the  veins  is  fometimes  produced,  (or  at  lead  accumulation 
happens  in  them,) 

The  coronary  vein  opening  into  the  right  finus, 
is  furniflied  at  its  mouth  with  a  valve,  with  this 
defign,  perhaps,  that  it  may  not  in  any  cafe  receive 
greater  diflenfion,  than  what  can  be  produced  by 
the  interruption  of  its  own  flream,  diflenfion  which 
might  be  hurtful  to  the  motions  of  the  heart. 


Neceffity  for  venous  finufes  in  the  head. 

14.  a.  All  the  provifion,  of  finufes  and  dila¬ 
table  veins  at  the  heart,  does  not  appear  to  be  iuf- 
ficient  to  guard  fo  delicate  a  part  as  the  brain 
from  the  effeCl  of  rea&ion,  by  interruption  of  the 
venous  current  at  the  heart. 

h.  For  this  reafon  it  feems  to  be,  that  venous  fi¬ 
nufes  are  formed  in  the  head  to  fuch  an  extent  as 
to  contain,  it  is  fuppofed,  one  tenth  of  the  whole 
mafs  of  blood  in  the  body.  Into  thefe  the  veins. 
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arifing  from  the  brain,  pour  their  contents,  in  ra¬ 
ther  a  retrograde  direction  :  and  this  may  prove  an¬ 
other  guard  again  ft  the  effects  of  reaction,  from  in¬ 
terruption  of  the  venous  current  at  the  right  ftde 
of  the  heart. 

15.  The  necefllty  for  thefe  finufes  may  appear,  when 
we  confider  that  the  preffure  on  the  brain  is  continually 

changing. 

A.  a .  The  contents  of  the  cranium  fwell  gent¬ 
ly  under  ordinary  expiration,  and  are  diminifhed 
under  infpiration. 

b.  This  may  be  a  convenient  mode  of  keeping 
up  the  inteftine  motion,  neceftary  to  living  parts, 
which  could  not  fo  well  have  been  effected  here, 
by  ftrong  circulation,  as  in  mufcular  parts  of  the 
body. 

c.  But  under  long  and  deep  expiration,  a  turgidity  thro* 
compreflion  of  the  brain,  as  well  as  an  anxiety  in  the  tho¬ 
rax,  takes  place,  which  is  only  to  be  relieved  by  long  and 
deep  infpiration. 

d.  Are  not  the  compreflion  and  anxiety  on  fuch  occa- 
(ions  produced  by  accumulation  in  the  venous  finufes,  thro* 
obftruftion  of  the  paflage  of  the  blood  in  the  pulmonary 
artery,  retrograding  to  the  head, 

e.  (While  the  motions  of  the  heart  may  in  fa<ft  be  im¬ 
peded)  by  fuch  conftriction  of  the  air  cells  in  the  lungs  ? 

f.  And  is  not  the  relief  afforded  on  fuch  occafions  ow¬ 
ing  as  much  to  the  Ample  mechanical  enlargement  of  vef- 
fels  and  parts,  by  diftenflon  of  the  refpiratory  organs,  thro’ 
infpiration,  as  to  the  neceffary  fupply  of  frefh  air  ? 

g.  While  the  diforder,  created  by  too  long  a  retention  of 
infpired  air  feems  entirely  owing  to  the  want  of  the  ne¬ 
ceffary  chemical  change  of  the  blood  in  the  lungs. 

b.  Hereby  the  vital  powers  of  the  heart  flag  ;  and  while 
its  left  ventricle,  in  particular,  not  receiving,  from  the  now 
undecarbonated  ftream  of  blood,  its  wonted  ftimulus,  fails 
to  propel  it  with  its  ufual  force. 

i .  The  blood  in  the  remote  and  minute  arteries,  and  in 
the  {till  more  remote  part  of  the  vital  ftream  throughout 
the  venous  fyftem,  having  already  received  the  impulfe  of 
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previous  effective  fyftoles  and  confequently  continuing  its 
courfe  to  the  heart,  an  accumulation  may  at  length  take 
place  retrograding  from  the  right  fide  of  the  heart  (per¬ 
haps  from  the  mouth  of  the  left  ventricle,  as  the  right  ven¬ 
tricle  does  not  require  decarbonated  blood  to  ftimulate  it 
to  the  neceffary  contraction)  by  which  the  venous  finufes, 
at  firft  diminifhed  by  ftrong  inspiration,  may  become 
fwollen. 

k .  And  thus,  at  lau,  compreffion  of  the  brain,  with 
blacknefs  of  the  face,  tinnitus  aurinm ,  &c.  not  to  be  re¬ 
lieved  but  by  complete  expiration  of  the  now  lethal  air  in 
the  lungs,  and  fucceeding  refpiraticns  of  frefh  air. 

B.  a.  The  contents  of  the  cranium  alfo  fwell, 
and  the  pulfe  quickens,  under  watching  and  ex- 
ercife,  till  at  length  the  refection  of  Deep  is  folicit- 
ed. 

b.  If  there  be  congestion  of  blood  on  the  right  fide 
of  the  heart,  the  neceflity  of  deep  infpiration  is  yielded  to, 
and  marked,  by  a  figh  or  a  yawn. 

c.  The  organs  of  the  fenfes  and  mufcles  of  voluntary 
motion  relax. 

d.  There  is  no  longer  that  compreffion  on  the  fangui- 
ferous  fyftem  of  vefiels  on  the  trunk  and  in  the  limbs  ; 

e.  The  blood  confequently  retires  from  the  head, 

f.  And  the  brain  lofes  the  compreffion  necefiary  to  a 
Hate  of  wakefulnefs. 

g.  rlhe  organs  of  the  vital  and  natural  functions  parti¬ 
cipate  in  the  relaxation  and  perform  their  actions  with 
diminifhed  force, 

h.  Till  the  organs  of  the  animal  powers  having  acquir¬ 
ed  new  tone  or  excitability,  thofe  of  the  vital  and  natural 
powers  fympathife  with  them, 

i.  A  larger  quantity  of  blood  is  determined  to  the  head, 

k.  And  the  whole  man  awakes  into  renewed  life  and  a- 

mat  ion. 

1 6.  Different  caufes  of  motion . 

A.  a .  To  the  ventricles  belongs  the  duty  of  propelling 
the  blood  to  the  different  parts  of  the  body,  and  in  a  certain 
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(degree  back  again  j  for  other  parts  belides  the  ventricles,  and 
other  powers  belides  the  contra&ile  ones  may  contribute  thereto. 


Vital  powers . 

:  n 

b.  If  the  contractile  powers  as  the  moil  eminent  teds  o£ 
life,  or  rather,  if  the  irritability  of  phyiiologifts  as  diitin- 
guilhed  from  contraflility  (can  a’  diftindl  line  be  drawn  be¬ 
tween  thefe  two  different  affeffions  of  vital  power  or  effefls 
of  life  ?)  may  be  here  peculiarly  diftinguifhed  by  the  name  of 
vital,  it  may  be  faid  that  chemical  and  mechanical  caufes  con¬ 
tribute  with  the  vital  powers  to  effeft  the  circulation  of  the 
blood,  as  well  as  the  changes  it  has  to  undergo  in  its  courfe. 

c.  Thefe  vital,  or  for  diftinflion,  the  mufcular,  pow¬ 
ers,  eminently  prevail  through  the  whole  arterial  fyftem. 
The  large  arteries  are  dilated  and  receive  an  accumulation 
of  blood  ;  upon  which  they  contract  when  the  fyflole  of 
the  ventricles  is  completed.  Their  valves  at  the  heart 
prevent  the  retrogreffion  of  the  blood.  It  is  driven  along 
by  mufcular  contraction  of  the  arteries ;  the  dilatation  and 
fucceeding  contraflion  being  propelied  throughout  the  ar¬ 
terial  fyftems,  after  every  fyftoie  of  the  heart. 

d.  Hence  the  pulfadons  in  the  parts  of  the  body,  re¬ 
mote  from  the  heart,  are  later  than  in  the  arterial  trunks. 
To  produce  fynchronous  pulfations  (or  rather  jactations, 
for  there  would  be  no  fenfible  pulfe)  would  require  arte¬ 
ries  incapable  of  diltenflon  and  a  contained  fluid  perfectly 
non-elaftic. 

e.  The  mufcular  powers  of  the  veins  appear  to  be  but 
fmall,  and  mufcular  fibres  feem  only  difcoverable,  in  their  ex¬ 
tremities  more  particularly  in  the  great  trunks  at  the  heart. 
What  there  may  be  of  mufcular  fibre  in  the  minute  branches, 
or  rather  roots, jjof  the  veins,  as  they  arife  from'the  arteries,  may¬ 
be  confidered,  as  a  continuation  ot  the  arterial  mufcular  coat, 
which  ceafes  where  the  progreilive  pulfatory  arterial  irn- 
pulfe  no  longer  has  place. 


Venous  current  aided  by  lateral  mufcular  pre '{Jure. 

B.  a.  Besides  the  lateral  preffure  on  veins  from  arterial 
puliation,  there  is  a  more  forcible  mechanical  preflure  on 
fomc  of  them,  produced  by  the  aflion  of  furrounding 
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mufclcs.  Thcfe  veins  have  not  only  the  force  of  the  ef- 
tabllflied  current  of  the  blood,  but  valves  alfo  to  oppofe 
its  retrogrefllon. 

b.  If  the  force  of  the  preffure  be  equally  employed  in 
impeding  the  coming,  as  in  forwarding  the  going,  blood  at 
the  place  of  preflure,  the  accelerating  effect  goes  on  pro- 
greffively  to  and  through  the  heart,  (r.)  while  the  interrup¬ 
tion  though  continued  at  the  place  of  preflure,  is  only  par¬ 
tially  felt  in  the  current,  which  now  flows  more  fully 
through  the  cutaneous  veins,  preventing  retrogreflion  like 
unto,  even  more  effectually  than,  the  finufes  at  the  head 
and  heart, 

d.  The  cutaneous  veins  anafitomofing,  or  having  fre¬ 
quent  communication,  with  the  internal  ones,  whereby 
they  alfo  become  defended,  when  the  blood  is  expanded 
limply  by  heat. 

Filtration ,  lymph aticks ,  capillary  attraction . 

C.  Besides  the  fangu^ferous  veins  and  fecreting  veffels,  the 
ferous  ones  alfo  arife  from  the  arteries. 

a.  Their  diameters,  it  is  faid,  are  too  imall  to  admit  the  cru- 
or  :  they  receive  only  the  thin  part  of  the  blood,  which  is 
diffufed  throughout  the  whole  body,  and  raoiftens  all  internal 
lurfaces. 

b.  What  remains  of  this  (changed  in  its  nature,  according¬ 
ly  as  it  has  been  diflributed  to  different  parts  of  the  body) 
is  taken  up  by  the  lymphaticks. 

c.  It  is  fuppofed  that  capillary  attraction  contributes  to 
this  abforption  : 

d.  That  it  is  by  the  contractile  power  (as  diflinCt  from  ir¬ 
ritability)  of  the  lymphaticks  as  well  as  of  cellular  membrane, 
which  is  like  a  fpungy  refervoir  every  where  diffufed,that  it  is 
principally  forwarded  towards  the  thoracic  duCt,  where,  to¬ 
gether  with  whatever  multifarious  fluid  is  received  from  the 
furrounding  atmofphere,  &c.  by  the  cutaneous  abforbents,  it 
mingles  with  the  chyle,  itfelf  compofed  of  the  nutritive  part 
of  the  aliment,  of  faliva,  of  gafiric,  pancreatic,  enteric  and  bi¬ 
lious  fluids,  See. 

e.  It  feems  difficult  to  conceive  how  this  can  be  effected 
without  diftinCt  irritability,  or  diftinCt  alternation  of  contrac¬ 
tion  and  dilatation,  in  the  abforbing  veffels,  unlefs  the  force  of 
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tlie  vis  a  tergo  be  fuppefed  to  be  continued  from  the  arteries 
into  the  iymphaticks,  which  mud;  appear  impoflible  when  we 
conflder,  that  the  roots  of  the  abforbents  terminate  generally 
in  cellular  membrane  : 

f  And  this  cannot  happen  to  the  chyle,  which  is  continual¬ 
ly  flowing  from  the  alimentary  canal,  nor  to  the  fluids  ab- 
lorbed  at  the  external  furface  of  the  body  j  at  lead  at  the  ex¬ 
tremities  of  thefe  veflels  where  the  abforption  fird  begins. 

D.  a.  T©  capillary  attraction,  has  been  referred  the  en¬ 
trance  of  the  blood  into  minute  fanguiferous  veflels. 

b.  But  what  ean  capillary  attraction  alone  effect,  in  one 
cafe  or  the  other,  when  the  veflels  are  continually  growing 
wider  (fingly)  from  the  extremities  of  their  roots  ? 

Again,  if  the  filling  of  the  exhalants  were  a  mere  affair  of  filtration,  what 
prevents  the  red  globules,  if  round  and  of  a  gelatinous  fubftance,  from  Hop¬ 
ping  up  the  orifices  of  thefe  veflels?  or  are  they  only  gelatinous  when  extra- 
vafatedand  dead?  and  do  they  then  only  become  fpherical  in  yielding  to  the 
common  law  of  aggregative  attraction  which  determines  all  bodies  not  un¬ 
der  the  influence  of  chryftallifation  or  vitality  into  fpherical  figures  ?  If  f© 
then  may  we  fuppofe,  that  their  containing  veficles  endued  with  life  give 
them  a  determinate  form  (as  has  been  imagined  fextuple,  annular  or  len¬ 
ticular,  See.)  not  correfponding  with  that  of  the  mouths  of  the  ferous  vef- 
fels,  whereby  the  ferum  may  enter  while  the  cruroric  particles  ate,  if  I 
may  fo  exprefs  it,  jammed  in  the  round  orifices — and,  while  all  the  other 
organifed  parts  of  the  body  are,  through  their  mutual  connexions  with, 
and  mutual  a&ions  upon  each  ether,  (every  where  giving  and  receiving, 
or  tranfmitting  fluids^)  tending  every  where  towards  fpherical,  cylindric, 
and  conic  forms,  through  dilatation  from  their  contained  fluids,  thefe  dif- 
tindlly  organifed  bodies,  for  fuch  we  muff  account  every  vefieular  fub¬ 
ftance,  thefe  infulated  living  forms,  removed  from  all  fuch  influence,  and 
i'vvimming  in  a  yielding  fluid,  may  bear  their  native  figure  fo  long  as  they 
continue  infulated  ;  and  may  change  it  only  perhaps  when  taking  to 
themfelves  the  candidates  for  life  and  organilation,  the  beginning  fibres 
of  the  blood,  the  ccagulable  lymph,  they,  thus  affociated,  attach 
themfelves  to  connected  parts ;  or  when  attaching  themfelves,  with¬ 
out  fuch  afibciation,  they  themfelves  are  united  to  connected  parts, 
their  places  being  fupplied  perhaps  by  the  fibrous  part  putting 
on  the  cruoric  form  and  nature  ;  or  when  diffolved,  they,  by  a  fur¬ 
ther  elaboration,  whether  in  the  nervous  fyftem,  or  in  whatever  other 
way,  conftantly  repair  the  continually  confuming  fubstance  of  all  con¬ 
nected  parts. 

But  if  their  fpherical  figure  exift,  only,  in  living  or  recently  drawn 
blood,  and  if  this  figure  be  changed  in  permeating  veflels  of  very  fmall 
diameter  ;  then  may  it  yet  more  earneftly  be  alked,  what  prevents  their 
flopping  up  the  ferous  veflels  ? 

E.  a.  Is  it  becaufe  the  decarbonated  blood  cannot  obtain  charcoal  in 
thefe  veflels  ? 

b.  And  is  the  cruor  particularly,  on  this  account;  drawn  forwards  by 
chemical  attraction,  along  the  venous  fyftem  ?  If  this  be  the  cafe, 

c.  Then,  exclufively  of  the  impetus  given  at  the  heart  (which,  not- 
withftanding  the  difference  there  may  be  between  dead  and  living  vef- 
fels,  we  muft  bejieve  to  be  the  grand  proximate  caufe  of  the  circulation^ 

_ _ when  wc  conmier,  that  bv  InieClim?  after  death,  bv  an  artery,  the 
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tlon  may  be  pufhed  round  to  the  heart,  and  microfcopic  veflels  be  filled 
with  it  at  the  fame  time,) 

d.  The  blood  muff:  naturally  tend  forwards ;  for  its  power  of  abforbing 
carbone  diminifhitig  as  it  proceeds,  arifes  fiom  its  receiving  this  element, 
as  it  paffes  along,  from  furroundmg  parts.  It  therefore  must  be  continu¬ 
ally  attracted  forwards  to  the  part  where  the  carbone  abounds  more  than 
it  ever  can  do,  where  the  newly  decarbonated  dream  is  continualy  pour¬ 
ing  along  the  arterial  fystem. 

e.  But  the  human  body  is  not  fufficiently  ftrong  to  undergo  chemical 
yrocefs  fo  rapid,  intenfe,  and  extended.  We  might  about  as  rationally 
fuppofe,  that  the  lungs  were  a  furnace,  the  heart  a  boiling  kettle  ;  and, 
that  the  lyftole  of  the  ventricles  was  an  explofion  from  ebullition,  and 
their  diaftole  a  reception  of  frelh  fluid,  to  be  in  its  turn  driven  forwards, 
when  fufficiently  heated. 

f.  If  the  current  of  blood  were  capable  of  being  dragged  forward  by 
chemical  attraction,  as  above  mentioned,  then  might  we  fee  another 
caufe  for  its  quick  motion  in  the  cavce,  and  for  its  flow  motion  in  the 
•vena  porta; ,  befides  the  ftrudture  or  dimenfions  of  thefe  parts.  We  might 
fuppofe  an  indifpofltion  in  the  blood  (already  fo  fully  charged  with  car- 
bone  from  the  abdominal  vifeera)  to  enter  the  liver,  where  carbone  fo 
much  abounds  ;  unlefs  indeed  we  should  fuppofe  that  it  would  be  drawn 
thither  to  get  rid  of  carbone  in  this  elaboratory  of  bile,  a  fluid  fo  highly 
charged  with  this  element  :  and,  on  the  other  hand,  we  might  fuppofe  a 
prefl'urc  forwards  of  the  blood  in  the  cavce  to  the  right  fide  of  the  heart, 
through  which  alone  it  can  find  a  paflage  to  the  air  cells  of  the  lungs, 
where  there  is  a  continual  i'upply  of  matter,  to  which  the  carbone  is  more 
affinitive,  than  it  is  to  the  blood  itfelf. 

But,  though  it  feem  net  poflible  that  chemical  attraction  fhoulcl  cxift 
in  the  body,  powerful  enough  to  produce  progreffive  motion  of  the  blood 
in  this  manner  ;  yet  it  is  probable,  that  in  its  inteftine  motions,  all  its 
changes,  in  every  organ  and  part,  are  immediately  under  chemical  influ¬ 
ence.  And,  as  in  blood  drawn  from  the  body,  the  effects  of  chemical  at¬ 
traction,  as  well  as  of  thofe  of  gravitation,  are  noticeable  ;  thofe  in  the  for¬ 
mation  of  the  craflamentum,  theie  in  its  feeking  the  bottom  of  the  vefiel; 
fo  the  affinitive  attraction  of  cruoric  globules  and  lymphatic  fibres,  to  each 
other,  may  perhaps  be  fufficiently  flrong,  to  prevent  them  from  deeply 
entering  any  other  veffels,  than  thofe  which  are  large  enough  to  tranfmit 
them,  or  than  thofe  where  their  prefence  may  be  required  to  become  at¬ 
tached  to  connected  parts,  and  to  which  they  become  connected,  not  per¬ 
haps  without  the  aid  of  affinitive  attraction  and  of  that  of  cohefion  (if 
there  be  any  difference  between  the  two)  combined,  as  in  every  function 
©f  organised  parts,  with  the  inexplicable  principles  of  life. 


Vital  appetencies  and  revuljions. 

F.  c.  Capillary  attraction,  or  the  attraction  of  cohefion, 
alone,  feem  to  have  a  greater  tendency  to  arrefl  fluids  in  their 
cavities  than  to  give  them  progreffive  motion. 

b .  And  chemical  attractions  are  conllantly  modified  in  or- 
ganifed  bodies  by  the  inexplicable  principle  of  life. 

c.  The  fecrction  in  the  different  organs,  not  to  be  imitated 

art  ;  and  the  oropreffive  motions  of  fluids  in  A. 
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forbfcnts,  not  by  any  mechanifm,  may  be  referable  to  certain 
appetencies  and  revuifions  in  the  parts  immediately  concerned, 
which  may,  for  any  thing  we  know,  have  been  originally  felt 
in  the  embryo,  when  it,  as  it  were,  vegetated  in  the  womb, 
(its  roots  being  without  its  body,)  with  a  fenbbility  perhaps 
as  obtufe  as  that  poffefled  by  vegetable  creatures  ;  and,  through 
the  exercife  of  enlarged  capacities  of  fenfibility  and  intellect 
tuality  after  birth,  the  perception  of  thefe  molt  minute  fen- 
fations  may  have  been  loll  •  as  we  are  not  now  otherwile  fen- 
fible  of  them  than  in  their  general  effedl  ;  or  rather,  we  are 
only  confcious  of  their  general  effedl,  while  they  themfelves, 
the  caufes  of  this  effecl,  are  undetedlable. 

d.  It  has  been  thought,  that  limilar  appetencies  in  veins  and 
revuifions  in  the  heart  and  arteries  may  alfo  produce,  with  the 
other  different  changes  of  the  blood,  its  fimple  circulatory  mo* 
tion  through  the  veins,  heart,  and  arteries. 

e,  But  if  we  may  thus  carry  into  the  organs  of  the  vital  and  natural 
functions,  the  idea  of  will,  however  latent,  muft  we  not  alfo  fuppof.e, 
that,  like  other  parts  evidently  fubjedt  to  the  will,  they  muft  experi¬ 
ence  the  changes,  not  only  of  adtion  and  reft,  but  alfo  of  watchfulnel's  and 
fteep  ? 

Adopting  fuch  idea  then,  all  the  moving  fibres  throughout  the  fyftem, 
where  vital  and  natural  fundlions  are  going  on,  are,  in  their  relaxations, fall¬ 
ing  aileep,  and  letting  others  fali  afleep  ;  in  their  diftenfions  they  aie 
roufed  by  their  neighbouring  fibres  already  awake  and  at  work  ;  and  in 
their  contractions,  they  are  themfelves  at  work  and  waking  other  fibres, 
by  throwing  upon  them  the  burden  of  driving  fluid  along,  till  they  take 
another  nap. 

In  this  way  the  fibres  of  the  ventricles  may,  as  working  harder,  take 
longer  naps  than  thofe  of  the  cardiac  finufes,  or  the  arteries;  and  if  the 
venous  trunks,  without  working  fo  hard,  feem  to  take  naps  as  long  as  the 
ventricles,  not  only  may  it  be  apologifed  for  them,  that  the  poor  things  are 
weak,  and  not  fo  well  able  to  hold  out ;  hut,  it  may  alfo  be  added,  that 
triey  do  not  fleep  fo  found.  For,  no  fooner  have  they  done  their  little 
work,  performed  their  faint  contractions,  during  the  diaftoleof  the  finufes, 
and  become  compofed  to  fleep,  than  bang  comes  the  blood,  fent  fome  time 
cefore,  from  the  arteries,  prefentiy  begins  to  wake  them,  and  refts  not  till 
they  be  fufficiently  roufed,  or  ftretched,  to  renew  their  contractions. 

Thus,  as  in  all  juft  and  well  regulated  afl'ociations,  the  rewards  or  com¬ 
forts  afforded  to  individual  parts,  are  proportioned  to  their  toils  for  the 
good  of  the  whole,  and  fuited  to  their  capacities  for  duties  and  enjoy¬ 
ments. 

f  If  the  idea  of  alternately  fleeping  and  adting,  'do  not  embrace  the 
notion  of  appetency  and  revulfion,  it  is  only  changing  the  terms  a  little, 
and,  for  greater  corredfnefs,  we  may  then  fay,  however  grofs  the  language 
may  teem,  that  the  veffels  and  parts  of  veffels,  alternately  drink  and  fpewj 
that  in  f  illing  afleep  they  begin  to  drink,  not  by  diftindt  deglutition,  but, 
by  enlargement  of  cavity,  through  a  gently  relaxing  fibre ;  that  the  neigh¬ 
bouring  parts,  already  awake,  and  fpewing  into  them  their  drink,  cram 
them  io  full,  that  they  have,  in  their  turn,  to  lpew  into  other  parts,  with 
fuch  force  as  to  produce  an  irritating  diftenfion  with  naufea,  which  make* 
thefe  fpew  forwards  their  contents,  in  order  to  fleep  and  drink  again  :  and 
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ter  than  juftly  regulated  affociations  of  men,  bear  comparifon  with  the  ef- 
fe<fting  of  vital  functions.  But  the  difcharge  is  not  a  revomition,  but  a 
propulfion.  Revulfion,  we  may  fuppofe,  does  not  even  take  place  in  the 
fyftem,  but  from  morbid  influence,  or  where  by  feafonable,  even  retrogra¬ 
ding  or  repulfing,  conftridlion,  as  in  well  regulated  affeciations  of  men, 
that  which  would  be  hurtful  is  fliut  out,  or  even  repelled.  In  cloyed  vo¬ 
luptuaries,  revulfion  is  a  healthy  effort  of  the  fyftem,  to  refill  the  violence 
which  they  offer  to  it,  to  throw  off  the  load  with  which  they  opprefs  it. 

Origin  of  the  contractile  powers  in  the  arteries  and 

cardiac  Jinufes . 

While  the  blood  feems  to  ftimulate  the  ventricles,  not 
only  chemically,  but  alfo  fometimes  mechanically  from 
diftenfion,  to  a  vital  contraction  of  their  fibres,  may  we  not 
confider,  even  without  reckoning  upon  the  mechanical 
ftimulus,  the  contractile  power  of  the  arteries  as  well  as  of 
the  finufes,  as  growing  (if  we  may  attempt  to  find  a  begin¬ 
ning)  out  of  their  connexion  with  the  ventricles. 

17.  a..  To  the  ventricles  belongs  the  duty  of  propelling  the 
blood  to  the  different  parts  of  the  body,  and  in  a  certain  de¬ 
gree  back  again. 

b .  It  is  not  a  mere  circulation  of  this  fluid  that  is  wanted. 
It  mu  ft  undergo  changes  in  its  courfe — it  muft  lofe  parts  of  it- 
felf — it  muft  gain  acceftions  of  new  matter. 

c.  For  thefe  purpofes,  its  degreesof  velocity  muft  vsry.  It 
rsauft  not  be  hurried  along  all  the  way  by  pulfations.  Where, 
and  how,  is  a  refting  place,  or  rather  a  flackening  pace,  to  be 
obtained  for  it  ? 

d.  The  ventricles-contract  with  uncontroulable  vehemence  j 
the  arteries  receive  their  contents  and  are  dilated. 

e.  The  dilatation  is  propelled  to  the  remote  and  minute 
branches  with  a  force  and  velocity  which  diminifti  as  it  advan¬ 
ces,  becaufe  the  branches  do  not  diminifti  in  capacity,  in  pro¬ 
portion  as  they  increafe  in  number,  as  well  as  becaufe  of 
their  yielding  to  diftenfion,  from  the  fyftole  of  the  heart. 

f.  If  we  except  the  pulmonary  veffels,  the  venous  fyf¬ 
tem  is  more  capacious  than  the  arterial.  (12  .c.) 

g.  In  it  the  blood  runs  without  fenfible  puliation. 

h.  It  cannot,  however,  keep  a  fteady  and  unremitting 
motion  into  the  ventricles. 

i.  By  the  decreafe  of  capacity  in  the  veins,  collectively, 
its  rapidity  increafes,  as  it  approaches  towards  the  heart  j 


t  19  ] 

T  And,  owing  to  its  interruption  at  the  mouths  of  the 
ventricles,  the  conducting  veffels  are  dilated. 

/.  They  contract,  when,  by  the  opening  of  the  valves 
of  the  ventricles,  the  interruption  is  taken  off. 

rn.  And,  to  this,  may  we  not  aferibe  the  formation  of 
the  finufes,  which  would  have  been  equally  found  at  the 
commencement  of  the  arteries,  if  there  had  not  been  a  free 
pafiage  in  them,  an  invitation  (through  a  progrefiively  re¬ 
laxing  fibre)  to  the  large  arteries,  to  throw  their  blood  u- 
pon  the  fmaller  branches,  thus  dividing  with  them,  or  dif- 
fufing  to  the  remote  and  minute  arteries,  the  effect  of  the 
grand  impetus  of  the  fyftole  of  the  ventricles  ? 


NeceJJity  for  the  ventricles  fynchrmifing , from  the 
firuclure  of  the  heart . 

18.  a.  If  the  heart  could  have  exifted  without 
finufes,  and  its  ventricles  of  confequence  had  been 
obliged  to  alternate  in  their  motions,  the  contigu¬ 
ous  fibres  of  the  two  ventricles,  which,  interfer¬ 
ing  each  other,  contribute  mutually  to  each  o- 
ther’s  aid,  in  the  fyftole  of  the  heart,  would  in 
that  cafe  have  oppofed  each  other’s  contrac¬ 
tions.  The  ftru&ure  of  this  vital  organ  must  have 
been  changed;  or,  inftead  of  one  double  heart,  there 
must  have  been  two  fingle  ones. 

b>  The  large  fanguiferous  vefife Is  of  the  pulmonary  fyftcm 
and  thofe  of  the  general  fystem  might  have  diiiurbed  each  o- 
tlier’s  motions  *,  and  if  this  had  happened,  the  effe£ts 
have  been  felt  in  the  remote  branches. 

c.  R.efpiration  might  have  been  disturbed. 


Necejfity  for  fynchronifmg  veffels  on  the  birth . 

19.  Bur,  if  the  ventricles  of  the  heart  had  alternated  in 
their  motions,  even  furnifhed  as  they  are  with  auricles  and 
dilating  arteries,  what  had  been  the  lot  of  the  children  of 
the  lirll  parents  of  the  human  kind  ? 

a.  Nafcentes  moriuntur  had  been  literally  true.  Each  in^ 
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fant  had  gafped  out  its  life,  on  its  entrance  into  the  world. 

b.  All  that  admirable  ceconomy  in  the  ftructure 
of  the  heart  which  fits  the  animal,  fuccessively,  for 
its  foetal  and  enlarged  flate  of  being,  could  not 
have  applied  to  a  heart,  whofe  ventricles  alternat¬ 
ed  in  their  motions. 

c.  For,  if  a  foramen  gvciIc  had  been  open,  to  have  taken 
off  the  fame  quantity  of  blood,  as  is  diverted  in  this  way 
from  entering  the  right  ventricle,  the  further  diverfion 
from  the  yet  unfolded  lungs,  through  a  canalis  arteriofus> 
to  be  effeffed-by  contraction  of  the  right  ventricle,  could 
not  have  taken  place  if  the  ventricles  had  alternated  ;  be- 
caufe  the  time  of  dilatation  in  the  canalis  aricriofus  would 
been  the  time  of  contraction  in  the  aorta . 

d.  Confequently,  the  right  ventricle  failing  to  bear  a 
part,  in  propelling  blood  to  the  parent,  the  foramen  muft 
have  enlarged,  the  canalis  clofed  ;  the  powers  and  dimen- 
fions  of  the  left  ventricle  muft  have  increafed,  and  thofe 
of  the  right  ventricle  diminifhed. 

e.  When  the  creature  was  born,  the  left  ventricle  muft 
have  thrown  the  blood  with  fuch  impetuofity  through  the 
greater  fyftem,  that,  arrived  at  the  right  ventricle,  ftriv- 
ing  with  ineffectual  powers  to  unfold  the  pulmonary  fyf¬ 
tem  of  blood  veffels,  it  would  have  overwhelmed  it,  while 
the  left  ventricle  would  have  been  exhaufted,  {if  the  fora¬ 
men  ovale  could  have  clofed); 

f  ITnlefs  indeed,  this  itfelf  had  been  more  fuddenly 
and  effectually  overwhelmed,  by  the  circulation  through 
the  placenta  and  d veins  venefus  being  flopped, 

g.  Which  is  always,  perhaps,  the  proximate 
caufe  of  the  immediate  death  of  the  foetus,  on 
the  ftopp&ge  of  the  circulation,  through  the 
umbilical  cord,  before  its  breathing  —  viz.  the 
deadly  force  of  the  reaction,  thrown  upon  the 
hearty 

b.  But  which  in  cafe  of  happy  birth,  no  longer 
deadly,  is  principally  employed  by  the  right  ven¬ 
tricle,  upon  the  lungs,  to  give  them  their  required 
enlargement ; 

i  While,  the  force  of  the  current  in  the  aorta 
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being  thus,  for  a  moment,  diminiflied  on  the  one 
hand  ;  and, 

k.  On  the  other,  the  no  longer  crumpled- up 
animal  getting  room  for  the  enlargement  of  all  its 
veffels  and  vifccra, 

/.  The  vital  Itream,  in  greater  quantity,  makes 
its  way  aifo  through  the  greater  fydem,  diitending 
its  veffels  for  the  reception  and  tranfmiffion  of  the 
whole  vital  dream,  and, 

m.  Leaving  thofe  veffels  that  were  intended  to 
he  fanguiferous,  only  during  the  foetal  date,  to 
gradually  affume  a  ligamentous  nature,  fuited  to 
the  new  mode  of  being  of  the  animal. 

n.  After  a  flight  effort  to  breathe,  the  homuneule,  with 
alternating  ventricles,  would  have  expired,  fuffbeated  by 
the  unequal  didribution  of  its  own  fluids  or  from  the  un» 
fit  didribution  of  power  in  its  vital  organs  :  for 

o  We  can  hardly  fuppofe,  if  the  foramen. ovale  had  been 
kept  open,  that  the  foetal  life,  fometimes  afforded  to  the 
infant  through  the  umbilical  cord,  for  a  fhort  while  after 
birth,  ere  it  yet  breathe,  and  even  after  breathing,  could 
have  continued,  till  it  had  fo  gradually  died  away,  that 
by  the  left,  ventricle  lofmg  its  excefs  of  power,  and  by  the 
right  one’s  receiving  this  iod  force,  the  neceffary  equilibri¬ 
um,  or  due  didribution  of  mufcular  energy,  had  been  ef¬ 
fected  in  this  vital  organ  ; 

p.  While  the  veffels  of  the  organs  of  refpiration  were 
gradually,  inftead  of  quickly,  unfolded,  and  fitted  to  per¬ 
form  functions,  effential  to  the  exiftence  of  the  animal, 
when  feparated  from  the  parent. 

The  cavity  of  the  thorax  is  expanded,  and  the  lungs  are  confequently 
inflated  with  a  force  and  velocity  aimoft  convulfive,  by  contraction  of  the 
diaphragm  and  other  mufcles,  #n  the  child’s  coming  into  the  cold  atmof- 
phere,  as  are  thofe  of  the  adult  on  his  plunging  into  cold  water.  The  in¬ 
flation  in  both  cafes  is  followed  by  quick  expiration,  and  by  fucceflions  of 
gradually  tranquillifing  refpirations,  as  the  parts  become  inured  to,  or  left 
fenfible  of,  the  itimulus  of  cold. 

While  the  duclus  arteriofus  continues  open  af¬ 
ter  birth,  the  power  of  the  right  ventricle  may  be 
in  part  employed,  together  with  that  of  the  left 
ventricle,  in  expanding  the  veffels  of  the  general 
fydem  ;  but  when  thofe  of  the  pulmonary  fydem 
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are  fufficiently  enlarged,  the  du5lus  arteriofus  mufl 
clofe,  equally  from  the  vis  a  tergo  of  its  current 
being  diverted  into  the  pulmonary  fyliem,  and 
from  the  velfels  of  the  greater  fyltem  being  filled 
by  the  left  ventricle. 

Thus,  while  the  functions  of  thefe  vital  parts 
are  fo  materially,  fo  fuddenly,  and  fo  forcibly 
changed,  there  feems  to  be  an  ample  provision 
made,  to  prevent  mortal  effe&s  from  too  hid¬ 
den  violence,  in  leaving  open,  at  the  fame  mo¬ 
ment,  the  whole  range  of  the  two  arterial  fyffems 
(through  the  medium  of  a  flowly  contracting  duffius 
arteriofus )  to  the  fyftole  of  the  right  ventricle, 
which  might  have  been  too  ftrong  if  it  had  been,  at 
once  and  totally,  thrown  upon  the  lungs. 

In  proportion  as  the  ductus  arteriofus  clofes,  the 
quantity  of  blood  thrown  into  the  left  finus  is  in- 
creafed,  hence  lefs  of  the  blood  from  the  cavce  is 
admitted  to  pafs  through  the  foramen  ovale ,  and 
more  of  it  is  thrown  into  the  lungs— every  drop  of 
it,  fo  diverted  through  the  lungs,  gives,  on  its  arri¬ 
val  in  the  left  finus,  additional  force  to  the  preffure 
an  the  valve  of  th foramen  ovale . 

The  tendency  of  the  blood,  from  the  cavee 
( cava  inferior  ?)  to  pafs  through  the  foramen  ovale 
continually  diminilhing,  by  the  unfolding  of  the 
lungs,  at  lealt  from  the  moment  of  the  doling  of 
the  duffius  arteriofus  ;  and  the  reliilance  made  to 
its  palling  through  the  foramen  ovale  continually 
mcrealing  from  the  yet  earlier  moment  that  an  in- 
creafed  quantity  of  blood  arrives  in  the  left  linus 
from  the  firft  unfolding  of  the  lungs,-— the  foramen 
ovale  is  foon  completely  ftopt,  and  the  circulation, 
fuited  to  the  being  of  a  breathing  animal,  is  fully 
ellablifhed. 

But  if  the  ventricles  had  alternated,  the  linufes  mull  al- 
fo  have  alternated  ;  and  the  immenfe  foramen  ovale ,  hereby 
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occafloned,  muft  always  have  continued  open  ;  for  the  right 
linus  would  have  always  had,  on  contraction,  a  yielding 
left  firms  ready  to  receive  blood  in  the  old  foetal  way  ;  fo 
that,  if  the  left  ventricle  could  have  withftoocl  the  firft 
(hock,  from  the  reaCtion  on  the  ftoppage  of  the  arterial 

currents  in  the  umbilical  cord  ;  and,  if  the  blood  from  the 

» 

cava, by  going  direCtly  through  the  immenfe  foramen  ovale , 
had  not  overwhelmed  the  right  ventricle,  the  fhort-breath- 
cd  animal,  fo  affected  as  the  offspring  of  warm-blooded 
parents,  labouring  in  vain  for  a  fupply  of  air,  if  its  life  had 
been  continued,  muft  have  been  changed. 

In  its  nature  it  could  flbt  have  ranked  among  warm-blooded  animals. 
It  might  have  clafled  with  the  amphibia,  and  gone  down  with  the  tortoii'e, 
into  the  coral  groves  of  the  deep,  both  being  aimoft  equally  fitted  to  have 
the  Ihort  circulation  effe<fled  ;  the  quadruped,  by  the  communication  be¬ 
tween  its  ventricles,  (5.  b.)  the  other  by  tnat  between  its  cardiac  linufes. 
There,  if  it  had  retained  any  of  its  native  fuperiority  of  capacity  for  doing 
mifchief,  as  well  as  good,  it  might  have  committed  depredations  m  ano¬ 
ther  way  ;  might  have  contrived  other  means  of  enflaving  and  deftroying 
its  own  fpecies  and  other  creatures  ;  might  ftiil  have  been  a  fportfman  and 
purfued  its  game  in  both  elements;  might  ftiil,  as  at  preient,  and  more 
extenfively,  have  drawn  fifh  from  their  watry  beds,  and  dragged  land  ani¬ 
mals  thither  ;  it  might  have  fufFocated  the  tribes  of  cetaceous  fifh,  in  their 
own  element,  and  contemplated,  in  the  watry  deep,  their  agonies  with  im¬ 
punity  ;  but  when  in  at  }ucb  a  death,  it  could  not  have  celebrated  its  tri¬ 
umph  and  barbarous  joy,  by  ftiouts  arid  the  found  of  the  horn.  What  a 
pity  that  the  ladies  who  wear  pearis,  and  the  merchants  who  fupply  them, 
cannot  find  fome  fuch  lufus  nature,  as  a  man  with  alternating  linufes  at 
the  heart !  Such  a  fubjetft  fent  to  the  Perfian  Gulph,  or  other  pearl  fiihery, 
might  relcue  divers  there,  virftims  to  avarice  and  vanity,  (commonly  black 
flaves,)  from  having  their  lives  harrafsed  and  worn  down,  when  not  more 
readily  put  an  end  to  by  fuffocation,  through  their  unnatural  employ  \ 


II.  ON  INORDINATE  MOTIONS  OF  THE 
,  HEART. 

HOW  comes  it  that  violent  exercife  produces  a  palpita¬ 
tion  in  the  heart  ? 

Caufes  of  palpitation. 

*0.  a.  The  mufcular  preffure  on  the  veins  quickens  the  motion  of  the 
contained  fluid.  Their  valVes,  which  are  nacft  r.mrprrt^  wt-.f-  --- 
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most  cxpofed  to  mufcular  preffure,  utterly  prevent  its  retrogreffion.  It  is 
propelled  to  the  heart  with  augmented  force  or  accelerated  velocity. 

b .  It  is  difficult  to  conceive  hotv  quickened  motion  of  the 
blood  can  produce  palpitation  in  the  heart,  if  all  the  motions 
of  this  organ  be  alike  quickened.  Mull  there  not  an  irregu¬ 
larity,  as  well  as  a  rapidity  in  its  motions,  have  been  produced  ? 

The  balance  may  have  been  loft,  either  in  point 
of  time  or  of  force,  between  the  contractions  of  the 
finufes  and  ventricles. 

c .  While  the  finufes,  by  their  motions  alternating  with 
thofe  of  the  ventricles,  prevent  the  ftrong  contractions  and  ex- 
tenfive  dilatations  of  thefc,  from  producing  a  hurtful  agitation, 
they  feem  to  bold  an  intermediary  flat$n  between  the  veins 
and  the  ventricles,  not  only  in  refpeCt  of  place,  but  alfo  in 
their  ufe  and  nature. 

d.  By  their  being  unfuMiifhed  with  valves,  they  admit  the 
blood,  even  during  contraction,  to  pafs  threugh  them  to 
the  ventricles,  and  thus  prevent,  during  the  contraction,  too 
great  and  too  fudden  an  accumulation  in  the  vein.  (10.  £.) 
(12.  b.  //.).( 13.  c.) 

e.  They  feem,  then,  peculiarly  to  afford  aid  or  relief  to  the 
veins,  preventing  retrograde  pulfation. 

f.  May  it  not  be  from  their  accommodating  themfelves  to  the 
neceffities  of  the  veins,  or  from  their  yielding  to  the  increafed 
velocity,  or  accumulation  of  blood  in  them,  that  fo  fcnfible  an 
agitation  is  produced  by  mulcular  exertion,  as  in  the  cafe  of 
running  up  and  down  hairs'?  (3.  a.  a.) 

Balance  loft  in  point  of  force. 

21.  a  From  the  quickened  motion  of  the  blood  in  the 
veins,  an  inordinate  accumulation  commences  in  the  venous 
trunks  at  the  heart ;  the  finufes  yield  f  their  contractions  are 
not  fo  complete  \  they  approach  more,  in  their  nature,  the 
paffive  condition  of  the  veins,  than  they  did  when,  undifturb- 
ed,  their  contractions  and  dilatations  were  of  fuch  an  extent, 
that  thev  fo  balanced  with  thofe  of  the  ventricles,  that  the  mo- 
tionsofthe  heart  were  not  difcernible  to  the  fight,  the  touch, 
nor  to  the  preffure  of  the  hand  on  the  thorax,  (2.  b .) 

b.  While  the  energetic  and  uncontroulable  ventricles  (more 
efpecially  perhaps  the  left  one,  if  the  mouth  of  the  aorta  be 
covered  by  one  of  the  valves  of  the  ventricle  during  its  diaft 
tole  ?)  make  full  contractions  and  dilatations. 
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c.  In  this  cafe  the  balance  is  loft  between  the  (inufes  and 
the  ventricles  in  point  of  force. 


o 


Balance  loft  in  point  of  time , 

2  2.  a.  But  if  the  linufes  make  proportionably  ftronger  con= 
traftions  under  palpitation,  as  produced  by  rnulcular  exertions, 
they  may  fill  too  quickly ;  not  indeed 

(13.  ad)  In  lefs  time,  than  that  of  the  fydole  of  the  ven¬ 
tricles,  when  their  valves  are  once  (hut,  when  their  contrac¬ 
tion  has  actually  ccijimenced  5  but  the  finales  may  fweil  and 
fill  too  foon,  may  be  ready  to  burfl,  at  that  interval,  when  the 
fibres  of  the  ventricles  (pertinacioufly  retaining  the  property 
of  ftrong  mufcle,  (13.  a.)  the  (lowly  relaxing  fibre,  not  fo  ea~ 
fily  yielding  to  be  driven,  to  be  ftretched,  as  the  weaker  finuf- 
es)  are  pailing  from  a  (late  of  relaxation  to  that  of  contrac¬ 
tion. 

b-  In  this  cafe,  the-balance  is  loft  in  point  of  time  *,  and 
the  fyftoiic  ftroke  of  the  ventricle  is  not.  balanced  by  the 
diaftole  of  the  (inns.  The  contraction  and  dilatation  ard 
not  fufticiently  fynchronous. 

In  tranquil  circulation,  the  blood  is  perhaps  principally 
drawn  into  the  ventricles,  by  their  fpontaneouily  relaxing  fi¬ 
bres  }  while,  in  hurried  circulation,  it  is  driven  into  them,  by 
the  (inufes  being  drained  to  unufual  contractions. 

c.  From  the  (inufes  filling  too  foon,  we  might,  at  fird  view, 
fuppofe,  that  the  laft  part  of  the  fydole  mud  give  the  diock, 
which  produces  the  feofation  of  palpitation,  by  its  tendency 
to  produce  a  vacuum.  The  (hock,  however,  would  rather 
produce  a  general  diake  of  the  thorax  or  its  contents. 

d.  But  the.fenfation  is  that  of  a  local  drake,  as  of  the  apex 
of  the  heart  knocking  againd  the  ribs.  This  is  attributed,  to 
the  venous  torrent  preding  in  forwards  to  the  heart,  and  to 
the  re-aCtion,  from  the  explofion  of  the  blood  from  the  heart 
into  the  arteries  : 

e.  And  if  the  (inufes  fill  too  quickly,  if  they  yield  alfo  and 
an  accumulation  confequently  takes  place  in  them,  retrograd¬ 
ing  at  the  dime  time  into  the,  venous  trunks  j  then,  may  not 
a  fort  of  general,  confufed  or  indidinft,  retrograding  contrac¬ 
tion  upon  fuch  accumulation  take  place,  indead  of  didindt  con®, 
traction  of  firms,  alternating  with  that  of  ventricle  and  large 
vein,  and  fynchronifing  with  that  of  artery  :  and,  a  fucceed- 

D  \ 
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ing  general,  confufed  or  indiftin£t  tumefaction,  retrograding 
from  the  mouths  of  the  ventricles  into  the  veins,  inftead  of 
coiftra&ions  of  vein,  however  faint,  alternating  with  thofe 
of  finus  and  artery,  and  fynchroniiing  with  thofe  of  the  ven¬ 
tricles  ?  hereby  the  moment  when  the  large  arteries  fwell 
is  no  longer  the  time  when  the  large  veins  may  contract.  (9. 
a .)  Confequently  there  is  not  room  for  the  expanfion  of  the 
arteries,  or,  there  is  a  refiftance  to  it  3  by  which,  the  heart  is 
thrown  forward  by  the  fyftole. 

In  other  words,  fack  is  no  longer  duly  affociated  with  fack 
in  their  alternations,  nor  tube  with  tube  3  but  the  finufes  and 
veins  being  violently  dilated  and  oppreffed,  and,  confequently, 
incapable  of  performing  their  addons  diftinctly,  the  heart  is 
continually  pufhed  forward  during  the  whole  pulfe,  and  par¬ 
ticularly  fo  when,  by  the  tumid  ftate  of  the  large  veins,  the 
arteries  have  not  room  to  become  expanded  with  fufficient  ve¬ 
locity  for  the  reception  of  the  blood  on  the  fyftole  of  the  ven¬ 
tricles,  and  the  apex  of  the  heart  is  confequently  driven  againft 
the  ribs. 

f  If  there  were  not,  while  the  ftnufes  fill  thus  quickly,  ac¬ 
cumulation  in  the  large  veins,  impeding  the  expanfion  of  the 
large  arteries,  on  the  fyftole  of  the  ventricles,  this,  inftead  of 
driving  the  apex  of  the  heart  againft  the  ribs  would  on  the 
contrary,  draw  it  from  them.  (4.) 

Defence  of  pulmonary  blood  veffels  from  diftenfon . 

a .  Boes  the  right  ventricle,  from  its  not  being  clofed  at  the  mouth  of 
the  pulmonary  artery,  at  the  time  of  the  diaftole,  let  the  excefs  of  blood 
pafs  through  it, 

b.  And,  thus  net  fo  readily  become  diftended  to  excefs  as  the  left  ven¬ 
tricle  ?  and  is  it  to  excefs  of  force  in  the  left  that  we  ought  to  attribute, 
at  leaft  the  commencement  of  palpitation  ? 

c.  This  oeconomy  (capacity  of  opening  in  the  mouth  of  the 
pulmonary  artery  :  for,  frem  the  flowmefs  of  dilatation  of  the 
ventricles,  the  fyftole  of  the  pulmonary  arterial  trunk  may 
perhaps  be  completed  a  moment  before  that  of  the  ventricles 
commences)  is  perhaps  eftablifhed  fimply  to  moderate  the  ar¬ 
terial  impulfe  through  the  lungs,  which  have  to  receive  it  in 
every  ftate  of  their  dilataiton  and  contraction  under  refpira- 
tion. 

d.  While  the  large  finus  at  the  left  ventricle,  capable  of  extenfive  dila¬ 
tation,  may  hereby  more  effectually  prevent  accumulation  in  the  pulmo¬ 
nary  veins. 
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e.  Thus,  on  one  fide  the  lungs  Teem  to  be  guarded  from  excefs  of  force 
in  the  ventricles,  on  the  other,  from  excefs  of  quantity  in  the  veins. 


Palpitation  from  dijlurbed  circulation . 

N  • 

o 

A.  a  I?  on  the  right  and  weaker  fide  of  the  heart,  which  has  only  to 
forward  the  blood  through  the  pulmonary  fyftem,  we  have  a  ventricle 
permitting  blood  to  pafs  through  it  during  its  diaftole  ;  (23.) 

b.  And  on  the  left  and  ftronger  fide,  which  has  to  propel  it  through  the 
greater  fyftem,  a  capacious  sinus  more  ftrangiy  mufcular  than  that  on  the 
right,  and  confequently  better  able  to  keep  up  the  balance  of  power,  and 
of  time  alfo,  (if  after  all,  there  be  any  fitnefs  in  the  idea  of  the  balance  be¬ 
ing  kept  up  or  loft  between  the  alternating  cavities  of  theheart  under  differ¬ 
ent  circumftances)  againft  the  energetic  left  ventricle,  then  may  we  expedfc 
in  the  healthy  heart,  iliaken  only  by  excefs  of  exercife,  that  the  right  ven¬ 
tricles  will  contribute  as  early  as  the  ieft  to  produce  the  fenfation  of  pal¬ 
pitation. 

c,  £he  ventricles  muft  a£t  fympathetically.  In  time  their 
motions  muft  be  fynchronous ;  their  increafe  of  force  propor¬ 
tionate  to  their  ftrengtn  refpe£tively, 

B.  a.  Do  not  the  fame  effedts  take  place,  and  in  the  fame  way,  as  by 
violent  exercife,  when  the  puife  is  quickened  to  excefs  by  violent  affec¬ 
tions  of  the  mind,  if,  as  is  thought,  thefe  adl  upon  the  arterial  fyftem 
through  the  nerves  ?  Or  rather  by  fuch  hidden  and  greater  contraction  of 
arteries,  and  their  confequently  greater  and  quicker  expanfion,  the  blood 
fbouk!  be  drawn,  or  as  it  were  pumped,  from  the  heart,  as  by  mufcular  ex¬ 
ertion  it  is  driven  to  it  :  and  in  fuch  cafe  if  it  were  poffible  to  interrupt 
or  deftroy  the  dole  fympathy  between  the  ventricles,  (fympathy  diffufed 
perhaps  throughout  the  two  arterial  lyftems)  we  might  expedt  perhaps 
the  agitation  to  begin  on  the  left  fide  of  the  heart;  as  whatever  effedt 
may  by  fuch  mental  affections  be  fo  produced  in  the  whole  greater  fyftem, 
it  muft  immediately  affect  the  left  ventricle  ;  while  the  pulmonary  arteries 
can  only  fo  affedt  the  right  ventricle. 

b.  However  this  might  be, on  the  firft  commencement  of  the  agitation, the 
apex  of  the  heart,  muft  rather  retire  from  the  ribs  than  ftrike  them  on  the 
fyftole  of  the  heart,  afxedfion  which  becomes  reverfed,  however,  immedi¬ 
ately  on  the  quickened  blood  getting  reund  into  the  venous  trunks. 

c-  But  have  we  not  reafon  to  think  that  the  commotion  produced  in 
the  circulation  by  mental  affedlions,  is  eifedfed  through  the  medium  of 
the  organs  of  the  animal  fundlions  ?  Is  there  any  violent  or  earnest  affec¬ 
tion  of  the  mind  which  does  not  fenfibly  atfedt  the  organs  of  voluntary 
motion  ;  the  invigorating  paffions,  and  even  the  most  debilitating  one 
(fear)'in^its  firft  effect,  (fright)  producing  a  conftridlion  in  their  mufcu¬ 
lar  fibres  fufficient  to  throw  the  blood  with  force  on  the  heart*  as  in  the 
cafe  of  violent  exercife,  and  to  make,  perhaps,  if  it  were  poffible,  the  pal¬ 
pitation  begin  on  the  right  fide  of  the  heart  ? 

C.  a.  Do  not  the  fame^ffedts  take  place  when  the  puife  is  quickened  to 
excefs  by  pain,  and  by  heat,  Stc^  as  when  it  is  hurried  by  exercife  ? 

b.  And  is  not  the  cafe  the  fame  when  it  is  quicker  ;d  by  ftimulants  ta¬ 
ken  inwardly,  if,  as  perhaps  always  is  the  cafe,  the  effedt  be  produced  (be- 
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for®,  or  feven  without  that,  ftimulant  matter  enter  the  blood)  through 
the  medium  ef  the  nerves,  thofe  of  the  organs  of  the  animal  functions 
fympathifing  with  thofe  of  the  ftomach  ;  and  thus  paffing  to  vital  organs 
the  ftimulating  efFcdds  which  begun  in  an  organ  (lefs  delicate)  of  the  na¬ 
tural  funddions. 

c.  This  kind  of  palpitation  is  a  throbbing  which  reft,  ferenity,  eafe  and 
temperance  remove. 

D.  a.  The  fame  effedds  are  often  produced  fcy  ceitain  dil'eafes  of  the  py- 
rexial  clafs,  of  which  pain,  &c.  are  parts. 

b.  Difeafes  of  other  claffes  may  produce  pyrexial  fy.mptoms  ;  may  affect 
the  circulation  of  the  blood  in  the  fame  way. 

c.  In  all  thefe  cafes  it  is  evident,  that  the  malady,  which  occaftons  the 
morbid  irregularity  in  the  circulation,  mud  be  removed,  in  order  to  pro¬ 
duce  a  cure  ;  and  in  this  there  in  aft  be  effedded  a  change  in  the  general 
fyftem. 


Palpitations ,  Jlricily  fo  called . 


All  the  inftances  cf  palpitation,  yet  mentioned,  may  be  countered  a* 
throbbings  produced  by  difturbed  circulation. 

25.  a.  There  are  others  which  feem  to  be  rather  the  caufe.  than  the 
effedd,  of  difturbed  circulation,  and  which  are  perhaps  more  ftriddly  palpi¬ 
tations,  than  thofe  already  mentioned. 

b.  Under  thefe  the  pulfe  may  be  violent,  weak,  unequal,  intermit¬ 
tent. 

c.  Such  arc  thofe  which  arife  from  malconformation,  or  difeafes  in  the 
heart  or  its  veffels,  by  conftriddions,  amplifications,  polypi,  offifications, 
See. 

d.  Under  thefe  the  balance  may  be  loft  between  the  ven¬ 
tricles  themfelves,  as  well  as  between  the  ventricles  and  ft- 
nufes. 

<?.  May  both  thefe  kinds  of  palpitation  be  alfo  produced,  even  mechani¬ 
cally,  by  impeded  refpiration,  by  diftenfion  of  ftomach,  by  derangement  of 
other  vifeera  ? 

f‘  Palpitations,  ftriddly  fo  called,  appear  to  be  produced  alfo  by  nervous 
afteddions,  where  mind  is  not  concerned,  as  from  vveaknefs  alone,  fiom 
ipafmodic  affedtions,  if  indeed  the  heart  be  not  always  added  upon  in 
thefe  cafes  through  the  organs  ef  the  animal  funddions. 

Perhaps  fpafm  does  not  ever  take  place  in  parts  not  fubjedded  to  the 
will,  which  is  probably  the  cafe  with  the  ftomach,  and  the  whole  alimen¬ 
tary  canal,  with  the  urinary  bladder  and  vifeera  in  general,  as  well  as 
with  the  heart,  and  all  the  veffels  concerned  in  the  circulation. 

Are  not  rumination  and  all  voluntary  eruddations  effedded,  entirely,  by 
fuch  voluntary  difpofition  of  the  diaphragm  and  the  mufeies  of  the  trunk, 
as  by  the  law  of  determination  forces  air  or  aliment  from  the  ftromach 
through  the  cardia,  which  ftimuiates  the  oefophagus  to  the  neceffary  in¬ 
verted  motion  ?  If  they  were  effedded  by  contraddion  of  the  ftomach  a- 
lone,  that  mixus  which  is  made  ufe  of  to  produce  them  would  not  have 
place;  but  the  diaphragm  and  mufcles»of  the  thorax  and  abdomen  would 
be  as  tranquil  as  in  ordinary  deglutition.  That  the  mufcular  fibres  of  the 
urinary  bladder  are  not  at  all  under  the  eontroul  of  the  will,  appears  evi- 
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dent  from  the  application  of  the  catheter.  And  if  the  hiftory  of  the  Eng- 
lifh  military  tribune’s  having  the  power  of  fupprsfling,  at  his  difcrction, 
the  motion  of  his  heart  and  arteries,  as  related  by  Baynard  and  Cheyne  he 
correct,  muft  not  this  alfo  have  been  produced  by  fuch  difpoiition  of  the 
diaphragm  and  confpiring  mufcles,  as  would  caufe  a  conftridion  on  the 
cava  afeendens  and  aorta  defeendens  in  fuch  away  as  to  interrupt  diftind 
pulfation  for  a  fhort  while,  by  arrefting,  not  wholly,  the  contraction  of 
the  left  ventricle,  and  withholding,  not  wholly,  from  the  right  ventricleits 
ftimuius,  rather  than  from  any  effed,  produced  immediately  upon  the 
heart,  and  which  might  be  attended  with  confequences  mortal  in  the 
brain.  Perhaps  a  total  fupperffion  of  the  heart’s  motions,  and  of  the  cir¬ 
culation  of  the  blood  in  the  brain,  would,  except  und?r  the  relaxation  cf 
fyncope,  be  attended  with  immediate  death. 

On  confideration  of  the  fubjed  of©palpitation,  an  unlimited  field  of  mfu- 
perably  difiicult  reiearch  prefents  itfeif,  which  Ido  not  dare  to  enter  any  far¬ 
ther;  already  feeling  niyfelf  bewildered,  in  attempting  to  reduce  the  differ¬ 
ent  inordinate  motions  of  the  heart,  to  two  diftind  kinds  of  palpitation, 
and  in  attempting  to  refer  differently  produced  agitations  to  one  or  other  of 
thefe  two  clafies,  which  are,  perhaps,  without  any  foundation  in  nature. 

For  if,  after  all,  the  mufcular  part  of  the  heart  be  without  fenfibility, 
and  without  diftind  nerve,  and  its'irritability  be  only  excited  by  the  fti¬ 
muius  of  the  blood,  or  by  diftenflon  from  its  received  volume,  then  muft 
-  not  palpitation  always  be  the- effect,  and  not  the  caufe,  of  difturbed  circu¬ 
lation.  Even  in  the  cafe,  if  luch  there  be,  of  the  aftedion  beginning 
through  the  coronary  vefiels  being  influenced  by  their  nerves,  muft  not  we 
confidcr  all  this  as  palling  externally,  with  regard  to  the  mufcular  fub- 
ftance  of  the  heart  ? 

When  palpitation  a'rifes  from  derangement  in  the  ftruCture,  and  front 
unequal  or  morbid  diftribution  of  vital  power,  in  different  parts  of  the 
heart,  if  this  can  have  place,  fuch,  and  perhaps  fuch  only,  are  the  cafes 
(at  least  with  exception  of  stimulating  matter  getting  into  the  lystem, 
whether  from  the  alimentary  canal  or  externally,)  where  it  is  the  caufe 
and  not  the  effed  of  disturbed  circulation. 


Divifion  of  palpitations  into  permanent  and  excited . 

26.  In  confulering  thefe  things,  another,  a  rather  different,  the  more 
Ample  or  strid,  divifion  into  excited  and  permanent,  prefents  itfeif. 

On  this  more  accurate  divifion,  I  may  repofe  a  while,  without  fuch  im¬ 
mediate  danger  ©f  being  bewildered. 

Taking  the  word  palpitation  in  the  most  extenfive  fenfe,  I  confider  it 
to  fignify  every  deviation,  from  regular  and  undisturbed  motion,  in  the 
heart. 

27.  Excited  palpitation  arifes  from  excefs  or  defed  of  stimuli  of  every 
kind,  and  of  excitability. 

In  the  cale  of  excefs,  the  pulfe  is  vigorous  and  quick; 

In  the  cafe  of  defed,  it  is  tremulous ;  and,  from  the  ventricles,  feeble 
as  are  their  contradions,  having  occafionally  to  wait  for  stimulus  or  excit¬ 
ability  to  accumulate,  to  effed  them,  intermittent. 

_  Irregularities  produced,  in  the  motions  of  the  heart,  or  in  the  circula¬ 
tion,  by  incre&fe  or  diminution  of  excitement,  may  mark  the  progrefs  of 
difeale  or  infirmity,  or  the  efforts  (as  fome  think)  of  the  vital  principle 
to  restore  health.  (  1 
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28.  Permanent  palpitation  arifes  from  derangement  in  the  structure  of 
the  heart,  or  from  difproportionatc  distribution  of  strength  and  vital 
power  in  the  different  parts  of  it. 

Palpitation,  by  deranged  structure,  from  a  fensible  agitation  on  the 
thorax,  and  in  the  general  circulation,  to  fcarcely  distinguifhable  inter- 
xniffion,  may  fometimes  be  obferved  in  people  enjoying  toleiable  health. 

In  general  they  can  badly  bear  violent  exercife  or  other  strong  excite¬ 
ment.  Sometimes,  however,  a  certain  increafed,  perhaps  at  others,  a  di- 
miniflied,  excitement  overcomes  the  flight  caufe  of  regularity. 

In  this  way  the  pulfe  fometimes  ceafes  to  intermit  under  difeafe  ;  and 
on  the  patient’s  recovery,  the  intermifiion  returns, 

A  certain  degre^  of  almoff  every  defeription  of  difeafe  may  produce  pal¬ 
pitation  ;  and  almoft  every  caufe  of  palpitation  can  alfo  produce  fyncope. 

29.  Palpitation  is  fometimes  a  fligl^;  and  temporary  indifpofition,  fome¬ 
times  an  incurable  malady  ;  finally  palpitations  often  accompany  the  la¬ 
bouring  efforts  of  departing  life  ;  and,  on  the  latt  expiration,  a  lafl  fhudder 
or  palpitation  is  terminated  by  the  fyncope  of  death. 

30.  It  is  faid  that  in  the  dying  the  left  ventricle  flops  firfl,  then  the  fi- 
nus  on  the  fame  fide,  owing  to  the  blood  being  effete  or  unfit  for  further 
life  from  the  defedf  of  breath,  and  from  its  being  more  fparingly  tranfmit- 
ted  through  the  lungs,  afterwards  the  right  ventricle,  and  laftly  the  right 
finus  ceafe  to  contract  :  that  hence  it  fometimes  happens,  that  the  blood 
may  in  fome  meafure  be  obliged  to  return  in  the  afeending  and  defeend- 
ing  cavae,  and  may  affeft  a  flight  motion  in  them. 

If  fuch  be  the  termination  of  life,  we  may  fee  how  the  Iaft  palpitations 
of  the  heart  may  be  ftronger  than  tbofe  which  preceded  them,  by  the 
ventricles  ceafing  to  a<ft  fynchronoufly  ;  for  we  can  hardly  refer  fuch  ac¬ 
tion  to  fpafm,  if  this  can  have  place  in*  the  heart.  1  have  obferved  in  cafe 
of  trifmus  that,  previous  to  death,  the  fpafm  has  ceafed  and  the  jaw  be¬ 
come  ioofe  ;  and  in  death  is  there  not  extreme  relaxation  in  all  the  muf- 
cular  fibres  ©f  the  body  from  their  being  deprived  of  all  excitement? 


General  observations  life . 

31.  In  this  effay  the  fanguiferous  fyftem  of  veffels  has  been  conficlered, 
chiefly  as  a  complicated  hydraulic  machine, the  ftimulus  of  the  blood, itfelf, 
exciting  the  propelling  influence  which  efledls  its  own  circulation;  and  but 
little  has  been  offered  on  the  vital  principle  which  modifies  in  fo  wonderful 
a  manner  the  actions  of  chemical  agents  and  even,  in  a  certain  degree, 
the  effects  of  phyfical  combinations,  that  we  cannot  reduce  what  pafles  iu 
our  bodies,  to  the  rules  which  ar?  obferved  in  the  inanimate  creation. 

Senfation,  in  the  different  parts  of  our  bodies,  which  are  fenfile  ('for 
although  the  caufe  be  incomprehenfible,  the  different  parts  of  it  are  well 
known  to  vary  extremely  in  their  fenfiiity  ;  while  in  fome  parts  this  is 
exquifite-,  in  others  the  fenfation,  if  it  have  ever  exifled,  is  fo  loff,  that  we 
are  not  confcicus  of  pain  or  injury,  while  their  life  and  ftructure  are  a  des¬ 
troying.) 

Senfation  feems  to  be  derived  from  the  brain  through  the  -  nerves  ;  or 
rather,  the  brain  itfelf,  the  feat  of  fenfation,  or  the  mind,  as  eminently  re¬ 
siding,  or  concentrated  in  that  organ,  derives  feeling  0/  knowledge  of 
the  objects  of  the  lenfes  through  the  nerves. 
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And  through  the  medium  of  the  nerves,  the  mufcles,  obedient  to  the 
will,  are  called  into  adlion. 

If  nerves  be  deftroyed,  the  life  of  the  part  to  which  they  lead  is  loft. 

32.  Hence  we  might  be  ready  to  confider  the  brain  as  the  fource  of  vi¬ 
tality  ;  but,  among  the  various  inftances  of  monftrofity,  the  foetus  in  u- 
tero  without  brain,  in  other  refpetfts  well- formed,  is  found  to  live  and 
thrive  till  the  time  of  birth  when  it  immediately  expires,  or  rather  dies, 
on  coming  into  the  world. 

In  this  cafe  the  reaction  of  the  blood,  from  the  Itoppage  through  the 
umbilical  cord,  towards  unfolding  the  lungs  is  of  no  avail.  (19.  h.')  It 
never  refpires. 

While,  as  has  already  been  obferved,  the  mufeular  part  of  the  heart 
leems  to  be  without  diftincl  nerve  ;  and  the  lower  claffes  of  animals  are 
many  of  them  without  brain,  and  approach  fo  nearly  to  plants,  in  their 
nature  and  ftruclure,  that  it  becomes  infuperably  difficult  to  draw  the  line 
which  divides  the  animal  and  vegetable  departments  from  each  other. 

33.  The  medullary  fubftance  of  the  brain  occupies  the  internal  part; 
the  cortical,  the  external. 

This  difpolition  of  fubftance  istranfpofcd  in  .the  nerves,  the  medullary 
part  being  external.* 

Is  it  neceffary  to  thought  and  to  intenfe  feeling,  that  there  fhould  be 
Concentration  of  medullary  fubftance  as  in  the  head, a  root  or  fource,  while 
there  is  a  more  univerfal  diffufion  of  it  throughout  the  nervous  branches 
or  ftreams,  by  its  forming  the  external  furface,  untenacious,  and  extreme¬ 
ly  affinitive  with  every  fibre  of  living  organifed  matter,  (and  covered  on¬ 
ly  with  an  extremely  fine  continuation  of  the  pia  mater ,  which  may  be 
as  pervious, to  whatever  is  effufed  from  the  medullary  fubftance, in  order  to 
nutrition,  to  mufeular  action,  to  fufceptibility  of  imprefSon,  See.  as  is 
the  membrand  of  the  air  cells  of  the  lungs,  to  whatever  the  blood  has  to 
give  off  or  to  receive,  in  its  pad  age  through  that  organ)  that  mind  may 
act,  and  be  acted  upon  more  univerfally. 

As  liability  to  death,  acutenefs  of  fenfibility  and  intellect  leem  to  be 
great,  in  proportion  rfs  quantity  of  brain  exceeds  that  of  nerve,  does  tena¬ 
city  of  life,  in  the  lower  animals,  arife  from  general  diffufion  of  nervous 
lubftancc  throughout  their  bodies  ?  Is  it  to  .this  that  parts,  even  limbs,  of 
them  being  deftroyed,  new  organization  and  reftitution  of  parts  take  place, 
the  life  of  thefe  not  depending  fo  much  on  a  diftineft  organ,  as  in  large 
brained  animals,  in  which  a  fimilar  violence  would  produce  exquifite  pain 
and  death  ?  - 

Is  the  diffufion  of  nervous  fubftance  ftill  more  general  through  plants"? 
arc  they,  therefore,  happily  lefs  fuceptible  of  pain  than  animals,  while 
their  capacities  for  pleafure  are  fo  limited  ? 

Is  it  owing  to  this  univeral  diffufion  of  vital  principle,  in  fome  plants, 
that  on  almost  any  part  or  fibre  of  them  being  placed  under  proper  circum¬ 
stances,  a  complete  plant  is  thereby  produced  ? 

And  while  many  animals  fleep  for  a  feafpn,  do  not  plants  and  their  feeds 
fieep  tor  ages  ?  When  parts  in  Holland  that  have  lain  fo  long  under  water 
are  drained,  chefnuts  are  found,  and  trees  of  this  defeription  fpringup  oa 
the  furface  of  the  earth  being  expofed  to  the  air. 

34.  Do  the  crystallifations,  in  the  mineral  department,  in  fome  instances, 
fiiew  a  tendency  to  organifation  ?  Is  that  which  is  the  life  of  the  lowest 
ormostfimple  plants,  fometimes  diffufed  to  mineral  arrangements  of  mat¬ 
ter,  fo  as  to  produce  organifation  ?  And  do  plants  or  vegetable  fibres  be¬ 
come  animalifed  in  like  manner,  without  thofe  changes  being  produced,. 
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by  elaboration  of  alimentary  parts  in  bodies  already  orgsnifed  and  living, 
which  procefsis  the  continual  iupport,  and  the  .continual  labour,  of  living 
bodies  ? 

What  may  go  on  in  parts,  where  the  microfcope  does  not  reach,  we  can 
•nly  judg»of  by  analogy  ;  and  we  do  not  fee,  in  what  falls  under  our  view, 
any  thing  to  render  fuch  conjectures  probable.  We  feel  curfelves  obliged 
in  confideration  ofthefe  things,  to  refer  the  origin  of  every  otganifed  pro¬ 
duction,  to  a  diltinCt  creation  of  original  parent,  no  other  alternative  offer¬ 
ing  itfelf,  than  the  fuppofition  that  their  fuccelhon  has  been  continued 
from,  all  eternity,  and  that  there  is  no  exigence  of  frit  caufe. 

25  The  vital  principle  in  the  human  body  may  be  strong,  when  the  in¬ 
tellectual  one  is  weak,  (is  strongest  in  thofe  animals  where  this  is  the 
weakest)  and  the  mind  may  be  clear  and  comprehenfive,  when  life  is  on 
the  verge  of  departure  from  a  body  exhausted  and  tabid. 

For  human  fagacity  to  attempt  to  develope  the  beginning  of  life,  the 
nature  of  the  vital  and  intellectual  principles,  .their  connection  with 
org&nifed  matter,  muit  always  be  as  abortive,  as  would  be  the  attempt 
in  created  beings  to  realife  the  monftrous  'fiction  of  Prometheus. 

They  are  beyond  the  eomprehenlion  of  the  human  understanding.  We 
can  do  little  more  than  observe  their  actions  upon  *nch  othfer.  The  ut- 
moft  conqueft  that  can  ever  be  obtained  by  the  healing  art  is  to  give  to 
them  fometimes  a  little  feafonable  modification,  to  keep  up  the  balance 
between  different  jarring  functions,  by  affording  aid  to  the  part  which  is 
oppreffed,  or  by  taking  away  force  from  the  part  which  acts  with  vio¬ 
lence. 


III.  ON  THE  TREATMENT  OF. ANIMALS. 

I  Might  here  dole  this  effay,  but  cannot  feel  fatisfied  in 
my  mind,  without  faying  fomething  on  the  treat¬ 
ment  of  animals. 

f  1  , 

Abufe  and  torture . 

v  When  thefe  our  humble  partners  in  creation,  are  har- 
raifed  for  the  gratification  of  the  fportfman,  or  the  volup¬ 
tuary  ;  when  they  are  ill  treated,  from  motives  of  avarice, 
we  readily  revolt  at  the  cruelty  :  but  when  the  phyfiologift 
puts  them- on  the  rack,hefacrifices  their  eafe,and  perhaps  his 
own  feelings,  for  the  advancement  of  fcience,  for  the  good 
of  mankind.  But  has  he  a  right  to  torture  them  for  the 
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good  of  mankind  ?  A  convidiion  fo  ftrong  reds  upon  my 
mind  that  we  have  no  right  to  leffen  their  portion,  while 
living,  of  the  enjoyments  of  animal  life,  that  I  cannot  con- 
lider  Jiardfhips  impofed  upon  them,  in  any  way,  greater 
than  thofe  we  are  ourfelves  willing  to  undergo,  in  propor¬ 
tion  to  our  ftrength  and  powers,  lefs  adts  of  injuftice,  than 
if  they  had  been  exercifed  upon  our  own  fpecies.  We 
have  no  right  but  that  of  force. 

I  believe  there  are  no  fadls,  brought  forward  in  this  pa¬ 
per,  which  may  not  have  been  derived  from  diffedtion  of 
dead  bodies,  from  obfervations  made  by  furgeons  on  their 
patients,  from  feizing  the  occafions  of  watching  what  paf- 
fes  in  dying  animals  killed  by  accident  or  delign  in  the 
moft  rapid  manner,  and  from  analogical  reafoning ;  and  if 
the  difcovery  of  any  phyhcal  truth,  however  important,  can 
only  be  obtained  by  the  infliction  of  an  additional  (invo¬ 
luntarily  received)  pang  upon  any  fellow  partaker  of  mor¬ 
tality,  whether  brute  or  human  creature,  it  is  the  ardent 
delire  of  my  heart  that  it  may  never  be  fealed  upon  my 
brain,  that  the  world  may  never  know  it. 

The  reafon  offered  for  thefe  remarks  will  be  a  fufficient 
apology  with  the  candid,  for  the  Iifin  they  contain,  and 
will  make  them  bear  alfo  with  patience  what  I  am  yet  go¬ 
ing  to  obferve  farther.  * 


Deprivation  of  life. 

37.  If  I  be  queftioned,  by  what  right  I  make  ufe  of  a- 
nimal  food  ?  Myanfwer  is,— -I  do  not  hereby  break  the  e- 
ternal  law  of  juftice  which  requires  us  to  do  as  we  would 
be  done  by.  For  were  a  metempfyehofis  to  exift,  and* 
could  I  choofe  what  fhould  be  my  lot  in  a  future  {fate  of 
exigence,  when  my  fpirit  fhould  animate  the  body  of  a 
brute  creature,  I  fhould  not  have  any  objection  againft  fu¬ 
ture  men  cutting  fhort  fuch  manner  of  Hie  for  any  ufe- 
ful  purpofe  :  I  fhould  even  bequeath  my  future  living 
i  body  to  phyfioiogiils,  with  as  little  reludfauce,  as  I  fhould 
i  now  my  prefent  one  when  dead  for  diffedtion, provided  they 
were  not  to  alarm  the  fears  of  the  mute  animal:  Let  me 
1  now  be  affured,  in  fuch  cafe,  that  they  would  decoy  the 

E 
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unfufpe&ing  brute  to  receive  the  efFe&ive  mortal  fhotlc 
of  an  electrical  battery,  or  to  fall  under  the  Broke  which 
fhould  inftantly  divide,  or  deftroy,  the  flru&ure  cf  the 
brain  or  medulla  oblongata ,  or  remove  the  whole  head, 
upon  which  they  might  feise  the  occafion  of  breaking  o- 
pen  the  quivering  trunk  to  fee  what  palled,  and  it  would 
afford  a  gratification  to  me  to  know,  that  I  fhould  not  have 
to  bear  the  infirmities,  nor  to  fuffer  the  pains  incident  to  old 
age.  In  fhort,  fuch  is  the  prefent  lot  of  the  fenfitive  part 
of  the  creation,  that  on  man,  who  has  the  hope  of  immor¬ 
tality  to  confole  him,  and  who  has  alfo,  during  the  totter¬ 
ing  fteps  of  his  pilgrimage,  the  means  of  affording  intellec¬ 
tual  gratifications  to  his  friends,  of  Birring  up  the  moil 
heavenly  feelings  of  the  foul,  while  he  is  himfelf  cherifh- 
ed  by  their  fympathies  in  declining  life,  —  on  man  2lone 
I  can  contemplate  the  marks  of  old  age  with  gratulatiom 


Refpeffi  to  the  facial  affections. 

But  while  man  (lands  fo  eminently  diftinguifhed,  above 
all  his  fellow  creatures,  there  feems  alfo  fomc  attention 
due  to  the  affe&ions  and  focial  feelings  of  the  brute.  Un¬ 
der  the  window  where  I  write  this  paper,  a  horfe  (hews 
evident  marks  of  anxiety  on  the  difappearance  of  his  com¬ 
rade  horfe,  who  has  walked  off  with  his  load.  On  the 
found  of  his  returning  feet,  he  lifts  up  his  head  with  plea- 
fure,  and  neighs  his  welcome,  when  he  comes  into  view. 

Ought  I  to  be  difquieted  at  the  yelping  of  the  Bog,  left 
alone  aboard  a  vefiel  in  the  haven  ?  He  is  wretched  with¬ 
out  company,  and,  on  the  return  of  the  people,  frifks  a- 
bout  with  joy,  and  lets  me  continue  my  paper  without  in¬ 
terruption. 

All  thefe  emotions,  however,  and  all  other  affe&ions 
feem  feeble  when  compared  with  the  lolicitudes  and  rap¬ 
tures  of  dams  tending  their  young. 

Who,  in  confidering  thefe  things,  could  unreluctanfly 
break  in  upon  the  felicity  of  the  bird's  neB  ?  Who  could 
in  any  wife  be  willing  to  feethe  the  kid  in  the  mother’s 
milk  ? 


FI  NIS. 


POSTSCRIPT. 

IN  the  printing  oF  this  effay  there  has,  by  an  overfight, 
been  omitted  the  infertion  of  a  part  of  it  refpe£ting  the  pro¬ 
bable  intention  or  ufe  of  the  placenta]  blood,  being  fent  to  the 
liver,  inficad  of  its  being  dire&ly  pro pelled  to  the  heart  or 
to  the  cava.  If  my  conjectures  on  this  have  been  right  it 
forms  a  part  not  unimportant,  of  ‘  the  wonderful  provifott 
for  the  tranfition  from  the  foetal  to  the  breathing  fated— {tom 
that  Hate  in  which  the  homuncule  derived  its  nutriment  like  a 
vegetable  through  roots  without  its  own  body,  to  that  of  its 
feeding  by  the  mouth,  when  its  principal  roots,  the  ladleals, 
and  we  may  add  alfo  the  pul  Canary  veins,  are  found  within 
itfelf. 

The  blood  coming  from  the  parent  is  of  the  arterial  kind,tho’ 
not  palling  through  the  placenta  with  rapidity  it  be  lefs  oxyge¬ 
nated  than  that  which  is  contained  in  the  arteries  of  the  parent. 
In  fadt  there  being  no  detectable  paffage  of  venous  blood 
through  the  placenta  to  the  mother,  nor  of  arterial  from  her 
to  the  foetus,  nutriment  is  diftilied  in  a  way  fo  gentle  as  t® 
prevent  the  detachment  of  the  child  from  the  parent.  Its 
circulation  goes  on  uninterruptedly,  while  that  of  the  mother 
is  liable  to  be  quickened  or  to  become  irregular  from  various 
caufes.  The  nutriment  is  fupplied  through  channels  fo  minute 
and  by  a  fluid  fo  ineffably  fine,  that  both  the  veffels  and  their 
contents  elude  the  refearch  of  the  raoft  acute  obfervers.  The 
changes  then  of  the  blo$d  in  the  foetus  and  the  parent,  while 
the  latter  continually  receives'carbone  from  the  former,  and 
at  the  fame  time  fupplies  it  with  oxygene,  feem  to  be  effected 
by  juxta  petition  of  the  maternal  and  foetal  parts  of  the  pla¬ 
centa. 

The  blood  from  the  placenta  paffes  through  the  umbilical 
vein,  penetrates  the  body  at  the  umbilical  ring,  feeks  the  li¬ 
ver,  and  is  poured  into  the  firms  of  the  vena  portarum ,  whence 
it  paffes  partly  through  the  branches  of  the  vena  portarum 
diftributed  throughout  the  liver,  and  partly  through  the  dudlus 
venofus  by  a  diredl  way  to  the  vena  cava. 

Thus  the  veffels  of  the  liver  are  kept  fufficicntly  dila¬ 
ted,  by  oxygenated  blood,  for  the  reception  of  carbonated 
or  hydrogenated  blood  after  birth,  in  fufficient  quantity 
for  the  necefiary  fecretion  of  bile,  when  the  animal  fepa- 
rated  from  the  parent,  fhall  have  to  digeft  food  for  itfelf. 

The  younger  the  foetus  is,  the  larger  is  the  liver  in  propor¬ 
tion  to  the  reit  of  the  body.  At  an  early  period  of  its  ex- 
iftence,  it  is  chiefly  placental  blood  which  paffes  through  it. 

As  the  abdominal  vifeera  are  unfolded,  and  their  venous 
blood  in  greatet  quantity  confequently  enters  the  liver,  a 
greater  quantity  of  placental  blood  is  determined  through  the 
duSlus  venofus.  Bile  begins  to  be  fecreted,  and  palling  into 
the  inteflines,  forms  the  meconium. 
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Thus  the  digeftive  organs  of  the  foetus  begin  to  be  ex- 
ercifed,  and  thus  it  is  prepared  for  that  period  when  it 
muff  take  its  nutriment  by  the  mouth. 

At  that  time  it  is  only  the  moft  deeply  carbonated,  or  hy¬ 
drogenated,  blood  from  the  abdominal  vifeera  that  enters 
the  fyftem  of  the  vena port  arum,  furnifhes  to  the  liver  the 
elements  of  bile  and  thus  effectually  ftimiftates  the  organ  to 
the  neceffary  fecretion. 

Does  this  defeription  of  blood  ever  flow  in  too  large  a  quantity  previ¬ 
ously  to  birth,  »r  even  for  a  fliort  while  after  it  ?  If  fo,  it  may  find  a  palTags 
through  the  du£lus  • venofus  before  its  doling. 

Does  this  happen,  particularly,  at  the  moment  of  the  birth,  when  the 
current  in  the  aorta  defeendens ,  produced  by  the  contraction  of  both  ven¬ 
tricles,  no  longer  fitt  ing  a  p adage  through  the  umbilical  arteries,  is  driv¬ 
en  with  fudden  and  unufual  force  into  the  hepatic  artery,  producing,  per¬ 
haps,  iuch  enlargement  in  its  ramifications,  which  are  hereafter  foleiy  to 
1  up  ply  nutriment  t9  this  immenfe  organ,  as  may  caufe  the  blood  to  be  ex- 
preffed  from  the  larger  velFels  of  the  vena portarum  retrogreffively  ;  while 
that  in  the  fmallcr  ones  and  ia  thofe  which  arife  from  the  combinations  of 
thefe,  that  is,  in  the  large  hepatic  veins,  may  by  the  fame  force  of  preflu  re 
be  accelerated  to  the  cava. 

Edinburgh,  21.  j.  1800.-—  It  has  oceured  to  mg  that  the 
blood  which  paffes  through  the  foramen  ovale  is  lent  prin? 
cipally  from  the  inferior  rather  than  from  the  fuperior  ca¬ 
va,  with  the  intention  that  the  left  ventricle  may  be  accus¬ 
tomed  to  the  ftimulus  of  the  blood,  in  fome  degree  oxy¬ 
genated,  previous  to  birth  \  *  ter  which  it  will  have  to  re¬ 
ceive  only  that  which  has  been  oxygenated  from  refpira- 
tion  *,  and,  that  the  right  ventricle  may,  at  the  fame  time, 
in  a  great  meafure  efcape  the  effect  of  fuch  ftimulus,  be- 
cgufe  it  will,  after  birth,  have  only  to  receive  the  blood 
which  has  pafled  through  the  greater  fyftem,  and  which 
has  consequently  loft  its  oxygen. 

Since  my  forming  thefe  conclufions,  I  learn  that  Window, 
Halier,  Sabbatier,  and  a  number  of  other  Phyliologiits, 
have  concluded  that  the  ufe  cf  the  Euftachian  valve,  in 
conducing  the  blood  in  the  foetid-  from  the  cava  inferior 
through  the  foramen  ovale,  is  to  car /y  the  blood  (recently  ar¬ 
rived  from  the  placenta)  more  immediately,  through  the  left 
fide  of  the  heart,  to  the  head  and  upper  parts  of  the  body, 
before  it  enter  the  right  ventricle,  (which  it  principally  does 
on  its  return  through  the  fuperior  cava)  to  be  propelled  by  it 
through  the  dudlus  arteriofus  to  the  placenta ,  and  lower  parts. 
To  this  alfo  the  Eifberculum  Loweri  feems  to  contribute,  in 
diverting  the  blood  from  the  fuperior  cava  from  dire&ly  meet¬ 
ing  that  from  the  inferior  cava  :  and  thefe  provilions  for  pre¬ 
venting  the  direct  concuffion  of  the  ftreams  from  the  two  ca » 
yee,  uleful  throughout  life,  may  be  particularly  fo  in  the  foe¬ 
tus,  when,  with  its  head  downwards  in  the  uierm ,  the  larger 
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Previous  to  birth*  the  whole  mafs  of  blood  has  to  pafs  through  the  infe¬ 
rior  cava,— -difpofition  which  is  afterwards,  in  fotne  fort,  reverfed,  when 
chyle  and  lymph,  elements  of  the  blood,  paffing  continually  through  the 
thoracic  duft,  are  di (til led  into  the  left  fubelavian  vein,  and  thus  become 
mixed  with  that  part  of  the  general  ni a  is  which  falls  from  the  iuperior 
cava.  But  previous  to  birth,  the  general  mals .of  blood,  as  regenerated 
in  the  placenta,  has  continually  t:o  pais  through  the  inferior  cava  to  the 
heart. 

Thefo  provifions  of  valve  and  ventricle  feem  both  to  be 
produced  by  the  oppofing  currents  of  the  cavee  which  they  re¬ 
gulate  or  guide  j  as,  in  the  whole  oeconoxny  of  unclilturbed 
creation,  every  production  Teems  to  arife  from  the  neceflity 
there  was  for  its  prefence,  or  rather  it  anfes  coevally  with  that 
neceffity. 

In  reflecting  upon  this  beautiful  theory,  I  am  led  to  think, 
that  the  placental  blood,  in  fo  immediately  entering  the  liver, 
nourishes  that  organ,  or,  may  I  lay  forms,  as  well  as  keeps  fuf- 
hciently  enlarged,  its  veffels  intended  for  bilificstion  j  and  that 
the  nutriment  to  the  different  parfk  of  the  foetal  fyftem  is  af¬ 
forded,  in  a  quantity  greater  or  lefs,  accordingly  as  the  blood 
arrives  fooner  or  later  from  the  placenta ,  or  as  it  is  lefs  of 
more  mixed  with  that  blood  which  has  already  in  circulation 
depoied  its  nutriment  in  other  parts. 

If  fo,  then,  we  may  ealily  fee  how  it  happens  that  the 
liver  is  fo  large  during  the  foetal  Bate. 

The  blood  from  the  umbilical  vein,  in  a  Bate  extremely 
nutritive,  partly  permeates  the  liver,  and  nourifhes  it ;  it 
partly  paffes  through  the  duBus  venofusy  and  with  much 
greater  velocity,  to  the  inferior  cava ,  where  the  feparated 
Breams  again  unite  into  one  current. 

The  blood  arriving  here  from  the  Hepatic  vein,  has 
been  deteriorated  in  affording  nourishment  to  the  liver, 
and  by  the  admixture  of  that  blood  which  is  conveyed 
from  the  abdominal  vifeera  through  the  vena  portarum  : 
a  fmall  quantity  of  deteriorated  blood  alfo  arrives  from  the 
abdominal  cava.  But  owing  to  the  great  quantity  of  pla- 
j  cental  blood  arriving  here,  in  confequence  of  the  fuperior 
velocity  of  the  current  in  the  duBus  vemjus ,  the  whole 
mixed  current  entering  the  right  auricle  from  the  inferior 
cava  is  yet  highly  nutritive,  not  lefs  fo  than  the  firB  mix¬ 
ture  which  had  place  in  the  liver.  If  makes  its  way  princi- 
S  pally  through  the  j  or  amen  ovale ,  and  left  fide  of  the  heart, 
f  to  the  brain  and  the  upper  parts  of  the  body.  Hence  a- 
1  rifes  very  great  enlargement  of  the  liver,  the  head  and 
;  thoracic  vifeera.  The  blood  returns  carbonated  or  de¬ 
teriorated  through  the  fuperior  cava  to  the  right  au- 
firicle,  in  order  to  pafs  to  the  right  ventricle,  and 
..thence  to  be  propelled  through  the  duBm  art^ui. 
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placenta.  If  the  blood  paffing  through  the  ductus  arterltfus , 
completely  filled  the  part  of  the  aorta,  which  it  enters  and 
permeate?,  this  would  utterly  prevent  any  blood  from  be¬ 
ing  propelled  through  it  from  the  left  ventricle  :  but  the 
abdominal  vifcera,  and  lower  extremities,  have  need  of 
nutriment  alfo  *,  and  part  .of  tl^e  blood,  fent  from  the  infe¬ 
rior  cava  to  the  left  ventricle,  pafies  through  the  aorta  de- 
fcendens  ;  moreover,  as  the  blood  from  the  inferior  cava 
does  not  pafs  through  the  right  auricle  in  a  diftindt  canal, 
a  part  of  it  mixes  with  the  blood  from  the  fuperior  cava,  as 
it* pafies  to  the  right  ventricle.  Thus  through  two  fources 
is  blood,  highly  nutritive,  afforded  to  the  remaining  ab¬ 
dominal  viicera,  and  the  lower  parts  of  the  body  ;  but 
from  its  being  mixed  with  fo  large  a  quantity  of  carbonated 
blood,  the  parts,  particularly  the  pelvis  and  lower  limbs* 
are  not  fo  well  nourished.  Befides,  the  greatefi  part  of 
this  blood  pafies  off  through  the  umbilical  veins  to  the 
placenta,  to  be  regenerated.  Thus  too  great  a  growth  in 
the  whole  foetus  may  be  faid  to  be  prevented,  by  the  hint¬ 
ing  of  the  parts  not  immediately  effential  to  life;  or  ra¬ 
ther,  by  this  hinting,  the  greater  quantity  of  nutriment  is  i 

determined  to  the  parts  moft  effential  to  its  exihence. 

*  ^ 

it  is  neceffary  that  the  child  breathe  on  its  fird  comine  into 
the  world.  It  has  immediate  ule  for  its  digehive  powers.  Its, 
organs,  of  fenfo  -are  one  after  another  called  into  play.  It  mull 
depend  fora  time  on  the  bread  for  fupport  ;  and,  even  in  the 
a£t  of  fucking,  it!  organs  of  fpeech  acquire  ilrengtb.  In  the 
mean  time,  the  vivifying  current,  heretofore  partially  didri- 
bated  through  its  fyiicm,  now  didufmg  itfelf  more  equably, 


gives 


ft  length 


to  thofc  parts,  which  are  fhortly  to  relieve 


the  fond  parent  horn  her  burden  hill  pi 


' 


eafing,  but  becom¬ 


ing,  at  lengtb,  too  heavy  for  her  arms.  In  the  amufement 
of  its  early  years,  its  organs  acquire  ilrcngth,  its  mental  powers 
are  awakened  ,  but  not,  till  the  age  of  puberty,  fs  the  whole 


fyftem  evolved.  Through  ripening  years,  the  heart  {fill  beats 


lets  through 

O 


high,  the  arterial  action  is  drong,  the  current 
the  venous  fyliem  with  confiderable  rapidity,  till  the  veins, 
at  length,  fufficiently  dilated,  receive,  in  declining  age, with  left 
refifiance,  the  critnfon  fiream  now  lent  with  diminifbed  force, 
which  fails  to  give  its  former  youthful  drake,  and 
rteries  now  enfeebled,  and  participating  in  the  ge- 
nciul  weak  neb  ;  while  the  mental  powers  alfo  fail  with  in- 
creeling  y ear-s,  and  unequivocally  announce  the  approach  ot 


by  a  heart 
through. 


hat  evem 


which,  whenever  it  arrives,  levels  every  difiiuc- 
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mm). 


